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INTEODUCTION 


IT  is  my  privilege  to  write  an  Introduction  to  a 
volume  by  Professor  Chapman,  dealing  with  British 
and  foreign  labour.  The  present  volume  may  be 
regarded  as  the  sequel  to  Work  and  Wages,  published 
in  1872,  and  to  my  later  book,  Foreign  Work  and 
English  Wages,  published  in  1879.  Professor  Chap- 
man has  brought  the  inquiry  up  to  date. 

Some  personal  explanations  may  here  be  given. 
I  had  desired  to  examine  anew  the  relative  efficiency 
of  British  and  foreign  labour.  Unaided,  the  task 
was  evidently  impossible.  In  Professor  Chapman, 
trained  in  Economics  at  Cambridge  under  Professor 
Marshall,  and  now  Professor  of  Political  Economy  in 
the  University  of  Manchester,  I  have  found  an  able 
fellow -worker  of  a  younger  generation — more,  indeed, 
than  a  fellow-worker — the  volume  now  published 
being  entirely  from  the  pen  of  Professor  Chapman. 
I  can  perhaps  the  more  unreservedly  commend  it. 

The  topics  discussed  in  Work  and  Wages  and 
Foreign  Work  and  English  Wages  fall  naturally  into 
two  classes.  First,  there  are  questions  as  to  the 
comparative  efficiency  of  labour  in  different  countries, 
in  the  most  important  industries.  Secondly,  there 
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are  questions  as  to  the  most  suitable  methods  of 
adjusting  the  rate  of  wages;  as  to  the  influence  of 
trades  unions  and  friendly  societies ;  and  as  to  the 
possibilities  of  co-operation  in  its  various  forms. 
These  were  beyond  the  scope  of  a  single  volume. 
Different  subjects  would  naturally  attract  a  different 
circle  of  readers. 

Summarising  generally,  it  may  be  said  that  the 
present  volume  deals  directly  with  the  industrial 
efficiencies  of  the  leading  countries.  The  second 
volume,  under  the  title  of  '  Labour  and  Capital,'  will 
deal  with  the  labour  problem  under  other  aspects. 
Professor  Chapman  has  been  careful  to  steer  clear 
of  the  fiscal  controversy. 

Few  writers  on  economics  can  claim  expert  know- 
ledge of  any  industry.  Their  part  is  to  collate  and 
compare  collective  results.  In  a  wide  field  of  inquiry 
errors  here  and  there  are  unavoidable.  In  essential 
facts  we  should  not  go  astray.  As  in  the  earlier 
works  already  named,  so  now,  the  task  has  been 
mainly  that  of  selection  and  compilation.  It  has 
been  attempted  to  weigh  and  sift  evidence,  to 
separate  the  important  from  the  unimportant,  and 
to  find  explanations  of  the  more  striking  features  of 
industrial  development.  A  special  value  attaches  to 
the  judgments  of  British  experts  on  foreign  and  to 
the  judgments  of  foreign  experts  on  British  industries. 

The  first  chapter  of  the  present  volume  deals 
with  foreign  competition  generally.  In  the  second 
chapter  the  coal  trade  is  reviewed.  We  have  no 
reason  as  yet  to  fear  competition,  whether  from  the 
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New  or  the  Old  World.  For  steaming  purposes  our 
Welsh  coal  is  unsurpassed  in  quality ;  we  may  regret 
that  the  supply  is  not  inexhaustible.  English  mining 
engineers  are  exceptionally  skilful  in  dealing  with 
shaft  mines.  The  English  collier  still  remains 
superior  in  efficiency.  He  is  better  paid  and  fully 
earns  a  liberal  wage.  In  the  United  States  the  use 
of  machinery  is  more  general  than  with  us.  In 
every  industry  the  Americans  are  not  less  conspicuous 
for  their  public-spirited  readiness  to  give  information 
even  to  competitors  than  for  their  inventive  skill. 

Germany  has  great  natural  resources,  and  the 
output  of  her  coal  mines  shows  a  rapid  expansion. 

Chapter  III.  deals  with  the  iron  and  steel  industries. 
In  proportion  to  the  natural  resources  at  command, 
Great  Britain  fully  holds  her  own.  In  quantity  of 
production  we  cannot  keep  pace  with  the  United 
States.  While  the  output  of  ore  from  the  mines  in 
our  own  country  is  limited,  we  are  advantageously 
placed  for  the  importation  of  Spanish  and  Swedish 
ores.  The  cost  of  assembling  the  material  for  a  ton 
of  pig  at  Pittsburg  has  been  reduced  from  1Z.  15s.  3d. 
to  II.  3s.  9^d.  At  Middlesbrough  it  has  been  brought 
down  to  16s.  5d.  a  ton. 

As  it  has  been  shown  by  Sir  Lowthian  Bell,  in 
able  reports  extending  over  many  years,  and  embra- 
cing the  state  of  the  iron  industry  both  in  Germany 
and  the  United  States,  the  costs  of  our  Cleveland 
smelters  are  less  than  in  any  part  of  Germany.  Sir 
Lowthian  Bell  found  no  smelting  works  in  the  Old 
World  or  the  New  to  compare  with  those  at  Middles- 
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brough.  He  attributed  our  superior  labour  efficiency 
to  our  more  liberal  rates  of  wages. 

Descending  to  a  later  date,  in  1896  a  British  dele- 
gation, after  a  tour  through  Belgium  and  Germany, 
reported  that  the  United  Kingdom  was  at  least  as 
advanced  as  Germany.  The  delegation,  while  com- 
mending highly  the  physique  of  the  German  work- 
men and  the  value  of  their  military  training,  were 
nevertheless  confident  that  any  difficulty  we  might 
have  to  encounter  in  competing  with  Germany  would 
not  be  due  to  the  greater  cost  of  British  labour ;  if 
more  highly  paid,  our  labour  was  efficient  in  pro- 
portion. The  delegation  were  impressed  with  the 
perfect  organisation  of  many  works  they  visited  in 
Germany.  Care  was  bestowed  on  the  smallest 
details.  Germany  had  some  advantage  in  having 
come  late  into  the  field.  The  metallurgical  industries 
were  up  to  date.  The  Bessemer  and  basic  processes, 
and  all  the  latest  inventions,  had  been  skilfully  worked. 
In  efficiency  of  labour  Germany  had  no  advantage. 
The  production  per  man  was  less  than  in  our  British 
industries.  If  the  German  masters  were  in  advance 
in  technical  attainments,  their  British  competitors 
had  more  practical  knowledge  of  the  management  of 
labour — knowledge  often  gained  in  early  life  while 
working  in  the  ranks. 

The  advance  of  the  United  States  to  the 
supremacy  they  now  hold  as  producers  is  due  to  the 
natural  resources  of  that  vast  country  and  to  a  high 
level  of  efficiency.  The  chief  improvements  intro- 
duced in  the  United  States  are  fully  described  in  the 
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chapter  under  notice.  If  wages  are  more  liberal  than 
with  us,  house  rent  is  dearer.  The  cost  of  living  is 
about  the  same.  The  rough  work  around  blast  furnaces 
is  not  attractive  to  the  American.  The  workers  are 
mostly  foreigners,  inferior  in  efficiency  to  the  skilled 
men  in  British  establishments. 

The  iron  industry  is  extending  in  Kussia,  where 
large  works  have  been  established,  but  chiefly  under 
foreign  management.  The  demand  for  manufactured 
iron  is,  however,  comparatively  limited,  and  comes 
chiefly  from  the  Government.  The  Eussian  worker 
is  patient  and  obedient,  receiving  comparatively  low 
wages  as  the  reward  of  long  hours  of  toil. 

Chapter  IV.  Shipbuilding. — In  tonnage  the  mer- 
cantile marine  of  the  British  Empire  more  than 
equals  the  combined  merchant  fleets  of  the  world. 
We  possess  unrivalled  advantages,  not  the  least  being 
the  national  instinct  and  aptitude  for  the  sea.  As 
shipbuilders  we  claim  no  superiority  over  the  best 
work  of  our  German  competitors,  whose  ocean  grey- 
hounds thus  far  hold  the  record.  Other  countries 
may  equal  us  in  the  quality  of  their  work  ;  none  can 
compete  in  the  cost  of  building  those  tramp  cargo 
steamers,  in  which  the  great  bulk  of  the  world's  trade 
is  carried.  We  owe  our  success  to  the  cheap  supply 
of  raw  materials  and  to  the  large  quantity  of  tonnage 
of  the  same  class  turned  out.  Our  builders  are  thus 
enabled  to  standardise  types.  Three  or  four  tramp 
steamers,  from  the  same  design,  may  sometimes  be 
seen  in  progress  in  our  builders'  yards  side  by  side. 
As  Messrs.  Schwartz  and  Halle  have  shown  in  their 
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recently  published  work,  'Die  Schiffbau-Industrie,' 
our  shipbuilding  industry  stands  easily  first  in  the 
supply  of  labour.  Our  workmen  are  second  to  none. 

Special  efforts  have  been  made  to  extend  ship- 
building in  the  United  States.  The  more  recently 
formed  establishments  are  laid  out  after  the  most 
approved  plans  and  fitted  with  the  most  recent 
machinery.  Thus  far  the  construction  of  steamships 
has  been  comparatively  limited,  while  the  cost, 
according  to  the  estimate  of  Mr.  Cramp,  is  15  to  25 
per  cent,  greater  than  with  us.  This  difference  would 
disappear  if  the  demand  for  tramp  steamers  were 
extended.  The  vast  coasting  trade  of  the  United 
States  is  still  carried  on  mainly  in  sailing  vessels. 
The  disappearance  of  sailing  vessels  from  the  British 
mercantile  marine  is  of  doubtful  advantage.  They 
were  the  nursery  for  a  hardy  breed  of  men  whom  we 
can  ill  afford  to  lose. 

In  France  naval  architecture  is  carried  to  the 
highest  perfection  as  to  quality.  Economical  pro- 
duction is  not  promoted  by  lavish  bounties  to  ship- 
builders and  shipowners.  It  has  become  a  habit  with 
those  concerned  to  lean  on  artificial  props.  The 
hindrances  of  a  severe  protective  system  justify 
demands  on  the  Government,  which  in  a  free-trade 
country  would  not  be  entertained. 

The  chapter  under  notice  includes  mechanical 
industries.  The  manufacture  of  locomotives  is  not 
developed  in  England  on  the  scale  which  has  been 
reached  in  the  United  States.  Our  leading  railways 
have  manufactured  for  themselves.  It  has  not  been 
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possible  to  standardise  in  England,  as  in  the  United 
States,  where  the  Baldwin  Works,  building  from 
standard  patterns,  are  able  to  execute  large  orders 
more  promptly  than  is  possible  in  English  establish- 
ments which  are  often  full  of  work. 

As  the  result  of  the  trials  carefully  and  impartially 
made  on  the  Egyptian  railways,  under  the  direction 
of  Lord  Cromer,  it  was  shown  that  in  efficiency 
the  English  makers  can  hold  their  own.  The  con- 
sumption of  coal  was  decidedly  heavier  in  the  case 
of  American  engines.  Belgian  engines  have  been 
tried  in  Egypt.  Their  coal  consumption  is  not  ex- 
cessive. The  materials,  both  of  boilers  and  of  engines, 
are  inferior;  the  cost  of  repairs  is  in  consequence 
heavier.  Steaming  capacity  and  adhesive  power 
are  distinctive  merits  of  American  and  French 
engines.  The  British  system  of  light  loads  and 
frequent  services  has  not  called  for  machines  of  the 
same  ponderous  type.  As  in  locomotives,  so  in 
bridge-building,  the  American  manufacturers,  build- 
ing to  standard  patterns,  surpass  the  British  in 
quickness  of  delivery. 

Turning  to  other  descriptions,  English  makers 
retain  the  leadership  in  cotton  and  linen  machinery. 
The  name-plates  of  honoured  firms,  such  as  that  of 
Platt  of  Oldham,  are  seen  in  every  centre  of  the  cotton 
industry.  As  the  textile  industries  of  Great  Britain 
have  created  a  demand  for  spinning  and  weaving 
machinery,  so  the  vast  agricultural  operations  of 
the  United  States  have  stimulated  the  production  of 
agricultural  implements  and  encouraged  invention. 
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British  machine-tool  makers  hold  their  own,  even 
in  competition  with  the  United  States,  in  the  manu- 
facture of  heavy  tools.  The  American  makers  excel 
in  the  manufacture  of  the  lighter  machines  and  more 
highly  specialised  instruments. 

The  Germans  are  pre-eminent  in  working  scien- 
tifically. They  have  a  genius  for  special  machinery 
of  an  unusual  type.  They  do  not  rival  the  makeis  of 
the  United  States  in  turning  out  rapidly  and  cheaply 
repeats  of  the  same  machine.  American  makers 
gain  an  advantage  over  their  British  rivals  in  not 
aiming  at  the  production  of  machines  as  durable  as 
ours.  They  obtain  some  orders  through  their  readi- 
ness to  guarantee  performance.  They  produce  tools 
cheaply,  because  malleable  and  steel  castings  are 
largely  used. 

American  engineering  in  general  is  highly  efficient. 
In  the  workshops  all  materials  are  transported 
mechanically.  Highly  skilled  labour  is  economised 
in  every  possible  way.  The  American  is  a  good 
buyer  and  seller,  and  a  splendid  works  manager.  In 
America,  more  generally  than  with  us,  workmen  are 
taken  into  the  masters'  confidence  and  encouraged  to 
assist  in  bringing  designs  to  perfection. 

In  electrical  engineering  the  United  States  have 
taken  the  lead.  As  a  new  industry,  with  a  wide 
field  for  expansion,  it  is  specially  attractive  to  an 
enterprising  people. 

Chapter  V.  Cotton  Industry. — The  cotton  industry 
of  Great  Britain  has  been  long  in  a  commanding 
position.  In  Continental  Europe,  and  in  the  United 
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States,  the  rate  of  progress  has  been  more  rapid  than 
with  us.  We  are  still  leading.  No  fewer  than  500,000 
operatives  are  employed  in  the  British  cotton  industry 
— three  and  a  half  times  as  many  as  in  Germany. 

For  any  comparisons  of  British  labour  efficiency 
with  that  of  our  rivals  in  Continental  Europe,  Pro- 
fessor Schulze-Gaevernitz  is  the  leading  authority. 
In  energy,  skill,  and  watchfulness,  English  workers 
are  unsurpassed.  In  England  the  number  of  workers 
employed  to  tend  machinery  is  sensibly  less  than  in 
Germany,  and  less  supervision  is  required.  Hence 
the  cost  of  labour  per  pound  of  yarn  spun  is  decidedly 
less  in  England  than  in  Germany.  We  have  approxi- 
mately two  looms  to  each  operative.  In  Saxony  the 
number  of  the  looms  and  the  number  of  operatives 
are  about  equal.  Hence,  though  wages  in  Lancashire 
are  considerably  higher,  the  cost  of  spinning  is  less. 
In  England  the  cotton  industry  is  more  specialised. 
Factory  operatives  in  Germany  are  not,  to  the  same 
extent  as  in  England,  a  class  trained  from  childhood. 
In  Germany  manufacturers  are  more  ready  to  accept 
small  orders  for  new  designs. 

In  England  we  have  an  advantage  over  the 
Continent  in  the  humidity  of  our  climate.  In  an 
atmosphere  less  saturated  with  moisture  it  would 
hardly  be  possible  to  produce  our  goods  of  the  finer 
counts.  Our  exports  of  cotton  goods  show  some  fall 
in  quantity.  The  values  are  fully  maintained,  our 
exports  consisting  chiefly  of  the  finest  qualities. 

The  cotton  industry  of  France  is  of  long  standing, 
and  is  mounted  on  a  considerable  scale.  The  success 
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of  the  industry  is  due  to  the  beauty  and  inexhaustible 
originality  of  French  design. 

In  extent  of  production  the  cotton  industry  of 
the  United  States  stands  second  only  to  that  of 
England.  American  operatives  are  a  migratory  body, 
recruited  from  every  nationality. 

Bombay  is  becoming  a  powerful  rival  to  Lancashire. 
Indian  cotton  is  not  suitable  for  fine  spinning ; 
thongh  the  range  of  Indian  work  is  extending.  In  a 
volume  chiefly  devoted  to  the  relative  efficiency  of 
labour  it  is  of  special  interest  to  note  that  though  the 
mills  in  India  are  run  350  days  in  the  year,  and  for 
11^  hours  a  day,  with  swarms  of  hands  in  comparison 
with  the  numbers  needed  in  English  mills  and  with 
weekly  wages  incomparably  less,  the  labour  cost  is 
far  higher  than  in  Lancashire,  where  the  hours  of 
labour  are  55^  per  week,  and  306  days  only  are 
worked  in  the  year.  The  Indian  operatives  have  less 
physical  endurance  and  less  power  of  continuous 
application.  It  is  said  that  they  are  becoming  more 
efficient. 

Chapter  VI.  Woollen,  Linen,  Silk,  and  Hosiery.- 
The  chapter  opens  with  the  statistics  of  the  produc- 
tion and  consumption  of  wool.  In  the  United  King- 
dom we  have  nearly  three  times  as  many  sheep  as  in 
Germany.  In  woollen  goods  England  has  not  the 
same  pre-eminence  as  in  the  case  of  cotton  manu- 
facture. The  woollen  industry  in  certain  branches 
does  not  need  the  highest  technical  skill,  nor  does  it 
need  the  special  atmospheric  conditions  found  under 
our  gloomy  skies.  The  German  manufacturers  pro- 
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duce  chiefly  the  heavier  descriptions.  English  goods 
are  of  comparatively  fine  quality  and  command  higher 
prices.  German  cloths  are  inferior  in  softness,  in 
elasticity,  and  in  finish. 

As  to  wages  and  the  cost  of  living,  the  position 
of  the  workers  in  the  woollen  industries  of  the  United 
States  is  less  favourable  than  is  commonly  supposed. 
The  American  worker,  it  is  estimated,  can  save  11-6 
per  cent.,  the  British  worker  8%4  per  cent  of  his 
income. 

In  the  linen  industry,  centralised  in  Belfast,  pro- 
duction is  maintained,  but  with  little  prospect  of 
expansion.  Improvements  in  cotton  fabrics  are  con- 
stantly bringing  about  their  substitution  for  linen. 
In  ability  the  manufacturers  of  Ireland  are  unsur- 
passed. Dr.  Heinz  Potthofi-Bielefeld,  an  authority 
on  the  linen  industry,  ascribes  our  success  to  the 
specialisation,  which  enables  each  factory  to  confine 
itself  to  a  few  descriptions  and  to  bring  them  to  the 
highest  perfection  at  the  lowest  cost. 

Kussia  is  the  chief  flax-growing  country,  produc- 
ing two-thirds  of  the  world's  yield.  Under  the  pro- 
tection of  prohibitory  tariffs  the  Eussian  flax  industry 
has  slowly  advanced  in  thirty  years  from  83,000  to 
over  300,000  spindles,  as  against  1,600,000  spindles 
in  Great  Britain,  550,000  in  France,  and  360,000  in 
Germany. 

In  silk  we  have  never  attained  to  the  perfection 
we  have  reached  in  other  textiles.  The  Cobden  Treaty 
opened  our  markets  to  French  competition.  Our 
exports  of  silk  have  remained  stationary  since  the 
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treaty,  while  the  imports  have  advanced  from 
2,000,0002.  sterling  to  16,000,0002.  sterling.  The  pre- 
eminence of  the  French  manufactures  of  silk  is  due 
to  the  skill,  taste,  and  personal  application  of  the 
manufacturers.  The  dyeing,  weaving,  designing, 
selection  of  colours,  and  finish  demand  the  utmost 
care.  In  Lyons  it  is  said  that  everyone  concerned 
1  puts  a  certain  amount  of  feeling  into  his  work.' 

Chapter  VII.  Chemicals  and  Dyes, — This  chap- 
ter deals  with  an  industry  in  which  we  have  allowed 
our  German  competitors  to  pass  ahead.  They  have 
succeeded  through  the  care  and  liberality  bestowed 
by  their  Government  on  technical  instruction.  We 
do  not  give  sufficient  attention  to  the  training  of 
specialists,  of  whom  no  fewer  than  7,250  are  employed 
in  the  German  industries. 

In  the  chemical  trade  as  a  whole  we  do  not 
occupy  the  same  commanding  position  as  in  the 
metallurgical,  textile,  and  mining  industries.  Our 
exports  of  cotton  goods  may  be  taken  at  62,000,0002. 
sterling;  our  exports  of  iron  and  steel  goods  and 
machinery  at  40,000,0002.  These  figures  throw  our 
chemical  industries  into  the  shade.  The  chemical 
industries  have  not  received  a  due  share  of  attention 
from  our  capitalists.  Adopting  the  same  classification 
as  in  Germany,  our  exports  are  13,554,0002.  sterling, 
as  against  Germany's  18,150,0002.  sterling. 

French  exports  of  chemicals  are  only  about  half 
those  of  England.  The  exports  of  the  United  States 
are  little  more  than  half  those  of  France. 

In  painters'  colours — an  important  branch  of  the 
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colour  industries — we  are  making  rapid  progress.  Ex- 
ports, 1880-84,  1,256,000?. ;  1897-1901,  1,836,0002. ; 
1902,  1,968,OOOZ. 

The  Chapter  on  Railways  gives  the  leading  statis- 
tics for  all  countries.  An  ample  field  is  still  open 
to  enterprise,  even  within  the  limits  of  the  British 
Empire.  The  cost  of  construction  throws  little  light 
on  labour  efficiency.  The  differences  are  wide — in 
the  cost  of  land,  law  expenses,  the  character  of 
the  permanent-way,  station  accommodation,  and  in 
the  physical  features  of  the  countries  traversed.  In 
engineering  we  are  not  behind  the  highest  standards 
of  foreign  countries.  In  the  Report  to  the  Board  of 
Trade  by  Colonel  Yorke,  in  1903,  American  and 
English  practice  are  compared  in  detail,  and  not  to 
our  disadvantage. 

It  is  difficult  to  compare  rates.  In  the  United 
States,  over  distances  far  exceeding  those  with  which 
we  have  to  deal,  rates  may  be  lower  than  with  us, 
and  yet  sufficiently  remunerative.  On  branch  lines, 
and  in  that  local  distributive  service  which  forms  so 
large  a  part  of  the  work  of  British  railways,  the  rates 
in  America  are  at  least  up  to  the  English  standard. 

Train  loads  are  far  heavier  in  the  United  States. 
On  the  Pennsylvania  line,  trains  of  a  gross  weight  of 
2,000  tons  are  drawn  by  mammoth  engines,  more 
than  100  tons  in  weight,  over  distances  measured  in 
thousands  of  miles.  In  England  we  are  using  trucks 
of  larger  size,  and  building  four-wheeled  trucks 
capable  of  carrying  heavier  loads.  The  London  and 
North- Western  Company  have  recently  constructed 
I.  a 
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20-ton  trucks,  with  a  tare  of  only  8  tons,  or  approxi- 
mately the  same  percentage  of  dead-weight  as  in 
the  American  50-ton  steel  cars.  To  introduce  the 
mammoth  engines  of  the  United  States  on  British 
railways  would  involve  reconstruction  of  bridges  and 
tunnels  at  enormous  cost.  Changes  must  be  gradual. 
When  shown  to  be  necessary  and  possible  they  will 
come.  The  critics  of  our  British  system  should 
remember  that  it  was  designed  for  an  earlier  age  of 
the  world,  and  for  simpler  business  than  that  with 
which  we  have  actually  to  cope. 

At  the  close  of  the  chapter  on  Railways  allusion 
is  made  to  the  labour-saving  appliances  for  the 
loading  and  discharge  of  ships  engaged  in  the  trans- 
portation of  iron  ore  on  the  Great  Lakes.  They  are 
described  by  Mr.  Sahlin  in  his  Report  to  the  British 
Trade  Associations  in  1902.  He  gives  an  illustration 
of  what  has  been  accomplished.  He  had  seen  a 
steamer  arrive  in  port  in  the  morning  with  a  cargo 
of  6,700  tons  of  ore,  and  leave  the  same  evening  in 
ballast  for  the  Upper  Lakes.  Carriage  on  the  Lakes 
is  cheap.  Ore  can  be  conveyed  from  the  head  of 
Lake  Superior  to  Cleveland  for  2s.  6d.  a  ton.  The 
problem  of  transportation  is  of  vital  importance  in 
the  vast  North  American  continent.  It  has  stimu- 
lated the  inventive  faculties  of  a  most  ingenious  and 
enterprising  people.  It  is  satisfactory  to  know  that 
Great  Britain,  the  pioneer  in  the  construction  of  rail- 
ways, has  maintained  an  ever-advancing  standard 
of  efficiency.  In  no  country,  where  the  conditions 
can  in  any  sense  be  compared  with  our  own,  are 
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superior  facilities  afforded  for  the  service  of   trade 
and  the  convenience  of  travellers. 

In  conclusion,  in  penning  the  Introduction  to  the 
present  work  by  Professor  Chapman,  it  has  been  a 
pleasing   duty   once   again   to   speak   highly  of  the 
merits  of  our  British  workers.     We  have  passed  in 
review  all  our  leading  industries,  and  have   found 
that  British  workmen  are   second  to  none.     If  we 
have  been  excluded  from  foreign  markets,  it  has  been 
due,  not  to  the  inefficiency  of  our  workers,   but  to 
tariffs  imposed  through  dread  of  British  competition. 
Their  protectionist  policy  is  a  tribute  paid  by  foreign 
competitors  to  the  sterling  merits  of  our  workers  and 
to   the   able    direction   and    administration    of   our 
industries.     And  yet  we  have  always  the  incapable, 
the  thriftless,  and  the  self-indulgent.     It  is  the  part 
of  statesmen  and  captains  of  industry  to  raise  to  a 
higher  plane  those  who  are  now  a  burden  to  the 
nation.     We  may  expand  the   work  of   commercial 
education,  for  which  Sir  Albert  Rollit,  backed  by  the 
London  Chamber  of  Commerce,  has  done  so  much  in 
the  metropolis.     We   may  improve  our  methods  of 
work,   and  give    greater    encouragement    to   skilful 
labour  by  participation  in  profits. 

The  ample  and  interesting  collection  of  statistics 
and  expert  opinions  which  Professor  Chapman  has 
brought  together  confirms  the  conclusions  reached  in 
my  earlier  volumes.  The  cost  of  labour  varies  less 
than  might  be  supposed.  There  is  compensation  for 
the  payment  of  higher  wages,  as  well  in  the  stimulus 
they  give  to  invention  and  to  care  and  thought  in 
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improving  methods  of  work,  as  in  the  superior 
physical  powers  and  in  the  spirit  and  energy  of  well- 
paid  workers. 

Once  again  I  desire  to  tender  my  acknowledg- 
ments to  Professor  Chapman.  The  volume  which  he 
is  now  publishing  may,  I  trust,  be  useful,  especially 
at  the  present  time.  Without  his  aid  it  could  not 
have  been  produced.  Our  obligations  for  professional 
advice  are  very  numerous.  It  is  impossible  to  ex- 
haust the  list  of  names.  We  desire  especially  to 
thank  Mr.  Macfarlane  for  his  careful  work  in  the 
revision  of  proofs. 
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CHAPTER  I 

THE   CONDITIONS   OF   INTEBNATIONAL    TBADE 

MANY  of  the  opinions  that  are  commonly  held  as  to 
the  relation  of  international  trade  to  a  country's 
prosperity  and  also  as  to  the  causes  of  foreign  com- 
petition suffer  from  vagueness  or  positive  inaccuracy. 
Thus  it  is  sometimes  believed  that  a  country's  wel- 
fare may  be  measured  by  the  amount  of  its  external 
trade  ;  or,  again,  that  a  country  is  beaten  absolutely 
by  its  foreign  rivals  in  respect  of  efficiency  in  the 
production  of  such  goods  as  it  buys  from  abroad. 
Both  these  views  are  incorrect.  Hence,  at  the  outset 
of  this  essay,  to  avoid  the  misapprehensions  which 
might  otherwise  arise,  it  will  be  necessary  to  examine 
in  some  detail  the  determinants  of  foreign  trade  and 
its  relation  to  a  nation's  well-being. 

The  erroneous  ideas  that  are  widely  current  are 
largely  due  to  the  application  of  misleading  military 
metaphors  to  foreign  trade.  Dr.  Cannan  dwelt  speci- 
ally on  this  source  of  error  in  his  presidential  address 
to  Section  F  of  the  British  Association  for  the 
Advancement  of  Science  in  1902.1  We  speak  of 

1  Printed  in  the  Economic  Journal.    We   are  greatly  obliged  to 
Dr.  Cannan  for  having  read  this  chapter  in  proof. 
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conquering  markets — meaning  that  we  sell  in  them 
— in  forgetfulness  apparently  of  the  obvious  fact 
that  such  a  victory  must  involve,  at  some  time 
and  in  some  place,  ourselves  being  conquered  in 
turn  in  the  same  sense.  In  war  a  nation  might 
only  win,  but  in  trade  a  country  cannot  only  sell. 
Undoubtedly  this  unsuitable  military  simile  is  ac- 
countable for  part  of  the  bad  feeling  and  some  of  the 
exasperating  acts  which  have  impeded  the  course  of 
international  exchange.  We  actually  find  ourselves 
in  danger  of  drifting  back  into  the  false  notions  of 
Mercantilist  days,  when  it  was  supposed  that  one 
party  to  a  bargain  must  inevitably  lose.  '  In  regard 
to  international  relations/  Dr.  Cannan  has  stated 
in  the  address  to  which  reference  has  already  been 
made,  '  the  first  business  of  the  teacher  of  economic 
theory  is  to  tear  to  pieces  and  trample  upon  the  mis- 
leading military  metaphors  which  have  been  applied 
by  sciolists  to  the  peaceful  exchange  of  commodities. 
We  hear  much,  for  example,  in  these  days  of 
"  England's  commercial  supremacy,"  and  of  other 
nations  "  challenging  "  it,  and  how  it  is  our  duty  to 
"  repel  the  attack,"  and  so  on.  The  economist  asks 
what  is  "  commercial  supremacy  "  ?  and  there  is  no 
answer.  No  one  knows  what  it  means,  least  of  all 
those  who  talk  most  about  it.  Is  it  selling  goods 
dear  ?  Is  it  selling  them  cheap  ?  Is  it  selling  a 
large  quantity  of  goods  in  proportion  to  the  area 
of  the  country  ?  or  in  proportion  to  its  population  ? 
or  absolutely,  without  any  reference  to  its  area  or 
population  ?  It  seems  to  be  a  wonderful  muddle  of 
all  these  various  and  often  contradictory  ideas  rolled 
into  one.  Yet  what  a  pile  of  international  jealousy 
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and  ill-feeling  rests  on  that  and  equally  meaningless 
phrases ! ' 

In  this  essay  we  shall  attempt  to  give  a  clear 
general  idea  of  what  constitutes  supremacy  in  any 
branch  of  economic  activity,  and  to  measure  our 
strength  or  efficiency — which  ultimately  means  our 
serviceableness  to  foreigners  as  well  as  ourselves — 
against  that  of  other  workers  in  lands  beyond  the 
seas. 

In  the  first  place  let  us  ask  the  question,  In  what 
relation  does  a  country's  foreign  trade  stand  to  its 
well-being  ?  Does  a  nation's  prosperity  vary  directly, 
or  at  all  exactly,  with  the  amount  of  exchange  taking 
place  over  its  borders  ?  If  England  engaged  in  twice 
as  much  foreign  trade  as  some  other  nation,  would  it 
be  correct  to  say  that  she  was  twice  as  prosperous  ? 
Would  she  necessarily  be  any  more  prosperous  ?  Or, 
again,  if  in  one  period  England's  imports  and  exports 
per  head,  measured  in  quantities,  increased  5  per  cent., 
and  in  another  period  of  the  same  duration  10  per 
cent.,  might  we  infer  that  the  rate  of  economic 
development  had  been  greater  in  the  second  period 
than  in  the  first  ?  The  answer  to  this  last  question 
is  in  the  negative ;  and  the  answer  to  all  the  previous 
questions  may  be  given  in  the  general  statement  that, 
inasmuch  as  foreign  exchange  is  determined  by  other 
factors  as  well  as  by  productiveness,  international 
trade  and  prosperity  cannot  be  taken  as  indubitable 
indications  the  one  of  the  other.  Exchange  is  regu- 
lated by  differences  in  comparative  costs  of  production, 
and  the  amount  of  these,  so  to  speak,  has  no  necessary 
connection  with  efficiency,  though  it  goes  without 
saying  that  the  larger  the  output  per  head,  the 
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greater  the  variety  of  goods  produced  ;  and  the  higher 
the  degree  of  specialisation,  the  greater  will  these 
differences  tend  to  become.  Thus,  let  us  imagine 
two  nations  engaging  in  no  trade  except  that  with 
each  other  ;  and  let  us  suppose,  further,  that  it  is 
possible  to  measure  efficiency  in  production  by  the 
quantities  of  some  mythical  labour-capital  power 
required  for  certain  outputs  :  then  we  might  be  con- 
fronted with  the  following  state  of  affairs  :  — 

COUNTRY  A 

produces  Ix  with  10  labour-capital  units. 
»       %    »     10      „          „          „ 

COUNTRY  B 

produces  Ix  with  10  labour-capital  units. 

10 


„          ,,  „ 


In  this  case  both  countries  are  in  exactly  the 
same  position,  and  obviously  exchange  between  them 
is  impossible,  assuming  constant  returns  in  production 
for  the  sake  of  simplicity,  and  ignoring  for  the  same 
reason  cost  of  transport  within  each  country  and 
between  the  two  countries.  The  question  of  cost  of 
transport  will  be  neglected  throughout  the  argument 
which  follows. 

Now  observe,  firstly,  that  prices  are  not  ultimate 
determinants  of  enduring  trade.  For  suppose  that 
prices  are  twice  as  high  in  A  as  in  B  ;  then 

if  x    costs    105.  Od.  in  A 

y  will  cost  5s.  Od.  in  A 

x    „       „    5s.  Od.  in  B 

and  y    „      „    2s.  6d.  in  B 
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Therefore  it  will  pay  B  to  export  both  x  and  y, 
cceteris  paribus,  receiving  money  in  return,  until  the 
reduction  in  the  quantity  of  money  in  A  and  its 
increase  in  B  has  brought  about  the  same  level  of 
prices  in  thejfcwo  countries,  wJ^gnjrade  will  ceased 

To  simplify  the  reasoning  the  saS^^ietattnrbasis 
for  the  standard  of  value  and  free  coinage  are  sup- 
posed to  exist  in  both  countries.  Under  other  cir- 
cumstances the  argument  would  be  essentially  the 
same  though  more  complicated. 

Differences  in  comparative  prices,  let  us  emphasise 
again,  may  start  trade,  but  they  alone  are  powerless 
to  keep  it  flowing.  Trade  so  initiated  must  soon 
dwindle  to  nothing.  Why,  then,  it  will  naturally  be 
asked,  are  estimates  so  frequently  made  of  the  money 
costs  of  production  in  different  countries  ?  No  doubt, 
we  must  admit,  they  are  sometimes  undertaken  in 
ignorance,  those  responsible  for  them  erroneously 
imagining  that  in  the  money  cost  of  production  is  to 
be  found  (a)  a  measure  of  efficiency  in  production, 
and  (b)  an  indication  of  which  countries  will  be  able 
to  undersell  others  in  the  future  in  the  event  of  pro- 
ductiveness remaining  constant.  In  other  cases, 
however,  the  survey  taken  is  so  wide  that  an  idea 
of  the  comparative  state  of  affairs  may  be  arrived  at, 
especially  if  a  notion  can  be  formed  of  the  level  of 
prices  in  the  various  countries.  It  is  of  little  value 
to  know  merely  the  average  cost  of  production  of  pig 
iron  in  Pittsburg  and  Cleveland  at  the  prices  of 
August  1903.  A  movement  in  bullion,  which  could 
be  induced  in  a  variety  of  ways,  might  at  any  time 
prevent  the  consequences  inferred  from  being  actually 
realised.  But  from  the  money  cost  of  production  of 
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a  number  of  commodities  in  England  and  other  coun- 
tries we  could  form  an  idea  as  to  the  industries  in 
which  each  country  possessed  the  greatest  advantages 
in  production — whether  as  a  result  of  geographical, 
ethnological,  educational,  or  other  causes — and  there- 
from deduce  the  most  probable  lines  of  international 
trade.  In  the  chapters  which  follow  we  have  not 
hesitated  to  give  numerous  estimates  of  the  money 
costs  of  production  in  different  countries ;  but  at  the 
same  time,  while  recognising  the  difficulty  of  the 
task,  we  have  made  an  attempt  to  reach  the  root 
of  productiveness  by  comparing  directly,  wherever 
possible,  the  efficiencies  of  the  various  factors  in  pro- 
duction. In  addition  to  the  question,  What  are  the 
money  costs  of  steel  at  Pittsburg  and  Cleveland  ? — 
highly  mutable  facts — we  have  inquired :  How  do  the 
natural  resources  at  the  disposal  of  the  two  places 
compare?  How  do  English  miners,  furnace-men, 
and  steel  workers  stand  in  efficiency  beside  American 
labour  ?  Is  American  management  more  enterpris- 
ing than  ours  ?  Does  it  possess  greater  vitality ; 
and  how  do  the  facilities  for  transport  compare? 
From  the  answers  to  these  questions  much  more  can 
be  learnt  than  from  figures  as  to  comparative  prices. 
Yet  the  latter  have  their  value  in  a  certain  setting, 
as  we  have  noticed,  and  they  give  indications  which, 
taken  with  other  information,  lead  to  the  facts.  In 
this  fashion  we  have  prosecuted  our  inquiries  in  all 
the  chief  industries. 

The  next  point  upon  which  we  shall  lay  emphasis 
appears  even  more  paradoxical  than  that  to  which 
attention  has  already  been  directed.  It  is  that  the 
most  efficient  producers  do  not  necessarily  export, 
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even  supposing  that  their  wisdom  and  knowledge 
of  markets  and  needs  is  unexampled  in  its  com- 
pleteness. England  may  manufacture  blankets  at 
a  lower  real  cost  than  Germany  —  our  labour  may  be 
more  efficient,  our  management  more  enlightened, 
and  our  capital  may  be  fixed  in  more  suitable  forms 
—  and  yet  the  British  manufacturers  of  blankets 
may  be  beaten  in  neutral  markets  and  even  in  the 
home  market  —  and  it  would  pay  this  country  to  be 
c  beaten  '  in  such  a  sense.  This  would  hold  good 
apart  altogether  from  the  eSect  of  tariffs  and  the 
policy  of  '  dumping.'  We  may  conclude,  therefore, 
that  those  who  would  measure  this  country's  economic 
decadence  or  advance  must  not  only  be  sure  that  such 
figures  as  are  employed  by  them  do  really  represent 
what  they  pretend  to  represent,  and  are,  moreover, 
comparable,  but  also  be  clear  as  to  what  exactly  the 
facts  so  revealed  imply  with  reference  to  the  economic 
conditions  of  the  countries  to  which  they  relate. 

Assuming  the  imaginary  state  of  affairs  which  we 
supposed  to  exist  in  an  early  passage  of  this  chapter, 
we  may  show  clearly  how  the  doctrine  laid  down 
above  is  deducible  from  the  conditions  of  international 
trade.  c  The  imaginary  state  of  affairs/  be  it  noted, 
is  abstracted  in  such  a  way  that  the  doctrine  elicited 
from  it  may  be  applied  to  the  affairs  of  everyday  life. 

Let  country  A 

produce  Ix  with  10  labour-capital  units 
and 


„  „  „  „          „ 

Let  country  B 

produce  Sx  with  10  labour-capital  units, 
and       „        3y     „  „  „          „ 
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Then,  obviously,  country  B  is  more  efficient  than 
country  A  in  the  production  of  both  x  and  y ;  but 
although  country  B  manufactures  y  at  a  lower  real 
cost  than  country  A  it  is  evident  that  B  will  be 
beaten,  cceteris  paribus,  in  her  home  markets  by  the 
goods  of  character  y  exported  from  A.  B's  ad- 
vantage is  greatest  in  the  making  of  x,  and  it  will 
pay  her,  therefore,  to  export  x,  taking  y  in  exchange. 
It  will  also  pay  A  to  export  y,  taking  x  in  exchange ; 
since,  reckoned  in  terms  of  x,  country  A  possesses  an 
advantage  in  the  production  of  y.  Consequently  an 
enduring  trade  will  spring  up,  A  exporting  only  y, 
and  B  exporting  only  x,  while  in  all  probability  the 
conditions  under  which  the  costs  of  production  vary 
with  the  magnitude  of  the  output  may  be  such  that 
it  will  be  economical  for  one  country  or  both  countries 
to  carry  on  the  manufacture  of  the  two  commodities 
in  some  degree. 

Prices,  as  Eicardo  laid  it  down,  will  be  rendered 
suitable  to  this  state  of  affairs,  for  the  precious 
metals  c  are,  by  the  competition  of  commerce,  dis- 
tributed in  such  proportions  among  the  different 
countries  of  the  world  as  to  accommodate  them- 
selves to  the  natural  traffic  which  would  take  place 
if  no  such  metals  existed,  and  the  trade  between 
countries  were  purely  a  trade  of  barter.' l  Prices 
might  rise  all  together  in  one  of  the  countries,  but 
if  they  rose,  or  the  price  of  one  commodity  rose, 
the  advance  would  be  so  reflected  in  the  remunera- 
tion for  labour  that  the  workers  of  the  country 
would  be  in  a  better  position  than  they  had  been 
previously.  The  trade  means  large  gains  ;  but  to 

1  Bicardo,  Principles,  ch,  vii. 
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calculate  at  all  exactly  the  distribution  of  these  gains 
is  a  task  beyond  us.  To  indicate  the  influences 
under  which  their  division  takes  place  is  no  light 
undertaking;  and,  as  it  lies  beside  the  immediate 
object  of  our  essay,  readers  who  would  know  some- 
thing more  of  the  operation  of  these  influences  must  be 
referred  to  the  exposition  of  the  subject  by  Professor 
Edgeworth  in  the  '  Economic  Journal  '  in  1894. 

If  the  theory  of  international  trade,  as  set  forth 
in  broad  elementary  outline  above,  is  fundamentally 
correct,  it  will  be  immediately  evident  that  a  country's 
trade  may  decline  contemporaneously  with  the 
country's  economic  advance.  Thus,  let  the  state  of 
our  two  nations  be  as  described  in  the  passage  above, 
A  exporting  y  and  B  exporting  x,  and  the  economic 
efficiency  of  each  being  such  as  the  figures  below 
indicate  :  — 

Country  A  produces  \x  with  10  labour-capital  units. 


»         »  ,,       ,,  ,,  ,, 

R 

J-' 


J)  J>  J> 

»  »  n 


Now  suppose  industrial  advance  takes  place  in 
B,  with  the  result  that  6y  can  be  created  with  the 
expenditure  of  10  labour-capital  units.  What  will 
be  the  effect?  It  is  obvious  that  trade  between 
A  and  B  will  entirely  cease  as  soon  as  time  is 
given  for  industrial  organisation  to  accommodate 
itself  to  the  new  conditions,  and  for  the  distribution 
of  the  precious  metals  to  have  the  requisite  influence 
on  prices.  Concurrently,  as  the  outcome  of  industrial 
and  other  social  changes  in  other  countries,  C,  D, 
and  E,  it  is  conceivable  that  the  trade  of  A,  her 
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economic  efficiency  being  as  before,  or  having  even 
abated,  may  increase  in  vast  proportions,  while  that 
of  B  under  the  new  conditions  diminishes.  Yet  it 
is  B  with  the  languishing  trade  which  has  really 
progressed. 

It  would  be  palpably  absurd  to  urge  that  the 
possible  case  here  described  is  usual  or  likely.  It 
appears  to  us  highly  probable  that  under  the  circum- 
stances of  modern  commerce  the  increase  in  quantity 
of  a  country's  foreign  trade  per  head  of  her  popula- 
tion does  usually  indicate  her  advance  in  economic 
efficiency,  counteracting  causes  such  as  the  raising  of 
tariffs,  or  co-operating  influences  such  as  cheapened 
means  of  transport,  being  supposed  inoperative.  We 
cannot  here  enter  into  the  question  as  to  whether 
economic  progress  is  on  the  whole  increasing  or 
diminishing  the  differences  between  '  comparative 
costs  of  production/  so  as  to  increase  or  diminish 
the  proportion  of  foreign  trade  to  home  trade.  At 
any  rate  we  may  say  that  the  case  treated  above  is 
one  to  be  borne  in  mind,  for  at  least  it  warns  us 
against  using  the  declining  figures  of  trade,  relating 
to  one  class  or  a  few  classes  of  a  country's  exports, 
as  indices  of  that  country's  economic  decay  as  a 
whole,  or  even  in  particular  industries. 

The  line  of  argument  hitherto  traversed  makes  it 
apparent  that  industrial  decadence  itself  would  not, 
as  a  rule,  tend  to  bring  about  that  utter  collapse  of 
our  manufactures  and  trade  which  has  been  pictured 
to  us — the  empty  warehouses,  the  mills  '  shut  down,' 
the  flooded  mines,  the  vessels  rotting  at  crumbling 
wharves.  We  should  still  import — according  to  the 
examples  given  above — then  it  is  superfluous  to  add 
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that  we  should  export  also.  Our  factories  would 
vibrate  with  the  throb  of  machinery  ;  operatives 
might  still  be  seen  weary  with  days  of  heavy  labour, 
and  docks  and  streets  crowded  with  goods,  and  the 
confusion  of  bustling,  if  inefficient,  activity.  We 
should  all  have  to  work  pretty  much  as  before, 
there  is  every  reason  to  believe,  if  not  much  harder, 
but  we  should  receive  for  our  labour  a  lower  real 
wage.  In  fact,  to  carry  the  argument  a  stage 
further,  we  could  form  a  better  idea  of  our  rise  or 
decline  in  the  past  few  years  from  an  examination 
of  the  growth  of  income  per  head  in  general  than 
from  figures  of  trade.  Here,  then,  it  will  be  of  service 
to  quote  Mr.  Bowley's  calculations1  of  the  weighted 
averages  of  money  wages  in  eight  selected  trades 
of  importance,  including  agriculture,  for  various 
years  since  1840.  Beneath  each  average  wage 
we  have  placed  Sauerbeck's  index  number  for  the 
same  year  to  give  some  indication  of  the  trend  of 
general  prices,  and  therefore  of  the  movement  in 
real  wages ;  but  the  reader  must  be  reminded  that 
the  prices  used  by  Sauerbeck  are  wholesale  prices, 
and  that  no  place  is  given  to  rent. 


1840 

1850 

1860 

1866 

1870 

1874     1877 

1880     1883 

1886     1891 

1 

Average  money 

61     61 

73 

81 

83 

97  j  94 

89 

92 

90 

100 

wages 

Sauerbeck's 
index  number 

103 

77 

99 

102 

96 

102    94 

88 

82 

69 

72 

1 

The  advance  in  real  wages,  therefore,  was  probably 
fifty  per  cent,  in  this  half-century.     Again,  the  veteran 

1   Wages  in  the  United  Kingdom,  1900. 
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statistician  Sir  Kobert  Giffen  has  calculated  that 
the  value  of  the  aggregate  capital  (broadly  conceived 
and  including  land)  possessed  by  the  people  of  the 
United  Kingdom  has  increased  about  fifty  per  cent, 
since  1885.1 

Perhaps  no  figures  are  more  dangerous  to  use 
than  those  relating  to  imports  and  exports.  There 
are  doubts  as  to  the  real  facts  represented  by  them 
and  as  to  the  comparability  of  different  sets  of 
figures.  Identical  figures  may  have  a  variety  of 
meanings.  Increased  trade  may  mean  progress  or 
decline,  though  as  a  rule  it  means  the  former.  The 
economic  efficiency  of  countries  is  not  proportional 
to  their  foreign  trade.  Such  a  proportion  is  not 
maintained  for  the  reasons  already  given,  because  of 
tariffs,  and  because  the  natural  obstruction  offered  to 
trade  is  greater  for  some  countries  than  for  others. 
The  position  of  England,  in  close  touch  with  the  Baltic 
and  the  ports  of  Prance,  Germany,  and  Spain,  and  as 
near  to  the  New  World  as  any  other  Western  Power, 
is  ideal.  And  the  figures  of  imports  and  exports 
themselves  must  be  used  warily.  The  trustworthi- 
ness of  some  of  them  has  been  questioned,  and  the 
comparability  of  the  figures  for  international  trade 
offered  by  different  countries,  collected  and  calculated 
as  they  are  upon  diverse  systems,  has  been  rendered 
doubtful  by  discrepancies  between  the  returns  from 
different  countries  for  what  purports  to  be  the  same 
fact.  Some  treatment  of  this  question  would  have  been 
highly  desirable ;  but  the  labour  involved  would  have 
been  considerable,  and  already  a  committee  of  the 

1  TJie   Growth  of  Capital,   1889,  and  Journal  of  the  Statistical 
Society,  September  1903. 
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British  Association  for  the  Advancement  of  Science 
is  preparing  a  report  upon  the  matter.  However, 
in  what  follows  we  have  used  figures  with  caution ; 
we  have  only  compared  figures  from  the  same  source, 
and  we  have  not  formed  our  conclusions  upon  the 
evidence  yielded  by  trade  figures  alone. 

The  theory  sketched  above,  it  might  be  said, 
ignores  altogether  some  of  the  most  significant 
features  of  modern  international  commerce.  The 
actual  cost  of  production  to-day,  it  could  be  pointed 
out,  in  some  cases  plays  no  part  in  determining 
selling  price  or  the  destination  of  goods.  To  win 
a  market,  to  avoid  wasting  a  surplus,  to  realise 
the  maximum  net  profit  by  selling  at  a  high  price 
at  home  and  a  low  price  abroad,  goods  are  exported 
at  prices  which  bear  no  relation  to  their  cost  of 
production.  This  is  true,  but  to  a  less  extent  than 
is  sometimes  supposed ;  and  the  theory  so  far 
expounded  holds  good  if  '  supply  prices '  be  sub- 
stituted for  '  cost  of  production.'  *  Supply  prices ' 
mean  the  prices  at  which  it  will  pay  the  producer  to 
sell,  either  continuously  or  at  some  particular  time, 
rather  than  not  produce  or  waste  what  is  produced. 
Normally  '  supply  prices  '  and  ( cost  of  production  ' 
will  tend  to  correspond ;  but  correspondence  is  by  no 
means  certain  when  the  home  market  is  monopolised. 

Of  course  we  are  referring  now  to  the  policy  of 
'  dumping,'  of  which  so  much  has  been  heard  recently ; 
and,  although  it  is  our  intention  to  avoid  as  far  as 
possible  specific  reference  to  the  present  fiscal  con- 
troversy in  placing  the  results  of  our  review  before 
the  public,  it  seems  necessary  here  to  say  a  few 
words  as  to  this  particular  feature  of  foreign  trade. 
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If  the  home  market  be  monopolised,  it  might  con- 
ceivably pay  producers  to  manufacture  on  a  large 
scale  and  sell  a  certain  quantity  at  a  high  price  at 
home  and  a  certain  quantity  at  a  low  price  abroad, 
arranging  each  year  for  an  output  in  excess  of  the 
anticipated  home  demand  at  the  price  fixed  upon  by 
the  monopolists.  The  maximum  net  profits  might 
be  realised  in  this  way ;  but  the  amount  which  it 
might  pay  to  sell  abroad  at  the  low  price  could  not 
be  indefinitely  increased.  And  certainly,  if  the  home 
market  were  monopolised,  there  would  normally  be 
a  surplus  produced,  over  and  above  the  restricted 
supply  required  at  home,  in  cases  in  which  provision 
had  to  be  made  for  the  quantity  of  output  some 
time  before  the  home  demand  could  be  accurately 
gauged,  and  in  cases  in  which  the  output  of  the 
industry  could  not  be  varied  rapidly  and  cheaply. 
Again,  a  foreign  producer  might  decide  to  lose 
money  for  a  time  with  the  object  of  '  winning ' 
a  new  market.  But  the  latter  is  a  policy  of  doubtful 
value.  It  is  costly ;  and  it  therefore  implies  com- 
bination or  monopoly  of  some  kind,  since  one  firm 
would  not  spend  much  money  on  a  plan  which  might 
benefit  rivals  as  much  as  themselves.  Moreover,  can 
a  market  usually  be  *  won '  for  a  long  time  by  such 
a  method  ?  In  the  chapters  which  follow,  instances 
will  be  found  of  markets  being  '  won '  but  promptly 
lost  again  when  prices  have  been  put  up. 

It  is  a  curious  circumstance  that  at  the  beginning 
of  the  nineteenth  century  Lancashire  spinners  were 
accused  of  selling  yarns  abroad  sub  rosa  at  miserable 
prices,  that  is,  of  '  dumping/  and  that  a  vain  attempt 
was  made  to  induce  the  Legislature  to  check  the 
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practice  on  the  ground  that  the  foreign  manufacturers 
of  cotton  fabrics  were  thereby  afforded  an  unfair 
advantage.  It  was  urged  then  that  England  as 
a  whole  suffered  from  this  early  '  dumping ' ;  that 
even  the  cotton-spinners  suffered  really  in  the  long 
run,  since  their  action  curtailed  the  export  of  cotton 
fabrics,  and  therefore  diminished  the  home  demand 
for  cotton  yarn  at  good  prices.  To-day,  on  the 
contrary,  there  are  many  who  believe  that,  while  a 
country  may  gain  by  selling  goods  at  a  price  at 
which  the  goods  would  not  continue  to  be  produced 
if  it  were  the  only  price  received,  the  country 
receiving  such  goods  must  lose.  The  grounds  for 
such  a  belief,  however,  appear  to  be  inadequate. 
Manufacturers  using  the  dumped  goods  certainly 
produce  at  a  lower  cost,  and,  therefore,  the  ultimate 
consumers  gain,  so  far  as  these  goods  have  entered 
into  the  cost  of  production  of  the  commodities  which 
they  consume.  But  it  must  be  noticed  that  the  gain 
may  have  been  acquired  at  the  cost  of  an  increase 
in  the  home  expenses  of  producing  the  commodities 
which  compete  against  those  that  are  *  dumped.' 
To  our  minds  there  is  little  doubt  as  to  whether 
a  balance  of  advantage  is  usually  left  or  not. 

If  '  dumping '  continued,  the  industries  affected 
here  would  have  to  accommodate  themselves  to  it  and 
supply  more  elastic  quantities  to  the  market.  This 
they  should  succeed  in  doing  without  great  difficulty, 
for  the  commodities  l  dumped '  are  not  as  a  rule  perish- 
able, nor  are  they  as  a  rule  finished  goods  which  could 
not  be  produced  for  stock.  Hence  unsteadiness  of 
employment  in  this  country  need  not  result  from  our 
making  abnormally  cheap  foreign  purchases  occasion- 
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ally.  And,  even  if  unsteady  employment  in  some 
degree  did  result,  we  should  have  to  weigh  that  dis- 
advantage against  the  gain,  and  consider  whether  the 
development  of  a  greater  economic  adaptability  in 
our  industrial  population  might  not  fully  meet  the 
situation,  inasmuch  as  the  *  dumping '  would  always 
stimulate  some  industries  which  were  closely  ana- 
logous in  character  to  any  that  it  might  depress. 
It  would  be  unfortunate  if  the  country  decided 
hastily  to  encourage  rigidity  and  inelasticity  in  our 
industrial  organisation.  To  argue  that  by  suffering 
cheap  imports  of  this  kind  we  deliberately  throw  away 
the  advantages  of  increased  returns  being  obtained 
from  production  on  a  large  scale  in  this  country  is  to 
reason  in  an  atmosphere  of  unqualified  abstractions 
and  away  from  the  facts.  Of  such  a  consequence  as 
an  appreciable  element  there  need  be  no  fear  in  view 
of  the  magnitude  of  the  industries  affected,  the  com- 
parative insignificance  of  the  quantities  that  ever 
could  be  '  dumped,'  and  the  limitations  imposed  on 
the  size  of  a  typical  works  by  the  conditions  of 
efficiency.  The  present  result  is  that  the  industries 
whose  sales  are  checked  by  i  dumping  '  are  rendered 
more  risky  and  less  stable — like  farming  in  its 
dependence  on  the  seasons  and  foreign  crops.  The 
man  at  the  head  of  affairs  must  study  the  market 
and  the  conditions  of  production  at  home  and  abroad 
with  more  care.  He  must  be  far-sighted  in  his 
estimates.  Gross  profits  may  rise  in  consequence, 
some  extra  capital  may  be  locked  up  in  stocks,  but 
severe  losses  and  great  unsteadiness  in  the  business 
world  need  not  occur.  And,  after  all,  the  conditions 
are  not  so  novel  as  the  invention  of  a  new  term  has 
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made  them  appear.  Manufacturers  in  this  country 
are  l  dumping '  here  every  day,  and  autumn  and 
spring  sales  have  not  yet  proved  the  ruin  of  the 
British  employer  and  the  undoing  of  the  British 
operative. 

Inasmuch  as  in  the  course  of  the  following  pages 
the  wages  earned  in  different  countries  will  be 
occasionally  quoted,  it  is  desirable  to  state  here,  to 
avoid  constant  repetitions,  what  information  exactly 
the  figures  yield  and  what  information  they  may 
not  be  taken  to  yield.  Averages  may  prove  very 
misleading  if  they  are  not  weighted,  that  is,  if 
allowance  is  not  made  for  the  numbers  of  people 
who  receive  each  rate  of  wages,  when  the  variety 
of  specific  employments  included  is  considerable,  or 
when  figures  have  been  culled  from  many  localities. 
Then,  again,  the  number  of  days  worked  in  the  year 
and  the  hours  of  labour  must  be  taken  into  account. 
In  some  cases  we  have  quoted  maxima  and  minima 
wages  to  show  the  relation  between  the  range  of 
wages  in  one  country  and  that  in  another,  but  they 
alone  cannot  be  said  to  afford  any  very  distinct  ideas 
of  the  relative  state  of  affairs  with  regard  to  wages 
on  the  whole.  Moreover,  we  must  be  sure  that  com- 
parable kinds  of  work  are  referred  to  when  wages  are 
contrasted.  This  is  an  important  point  in  view  of  the 
different  systems  of  organising  the  labour  factor  in 
production  which  prevail.  The  wages,  again,  which 
are  usually  contrasted  are  those  of  the  principal  wage- 
earners,  and  they  do  not  bear  in  different  countries  a 
constant  ratio  to  the  family  wage.  For  example,  it  is 
declared  that  an  American  collier  finds  77*5  per  cent, 
of  the  family  earnings,  while  a  German  collier  finds 

i.  c 
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only  65*8  per  cent.  Again  it  is  asserted  that  the 
proportion  of  the  family  income  which  is  not  provided 
by  the  chief  wage-earner,  in  the  case  of  the  iron 
industry,  is  10'9  per  cent,  in  the  United  States, 
13*9  per  cent,  in  Germany,  and  as  much  as  4O6  per 
cent,  in  Belgium.1 

In  addition  to  these  and  other  considerations  of 
the  same  character,  together  with  questions  as  to  the 
manner  in  which  the  figures  have  been  collected  and 
calculated,  the  important  distinction  must  be  drawn 
between  real  wages  and  nominal  wages.  Eeal  wages 
— that  is,  the  sum  of  satisfactions  derived  by  the 
workers  from  their  wages,  work,  and  concomitant 
circumstances — are  the  most  important  facts  if  our 
object  is  to  compare  the  relative  conditions  of  labour. 
Their  amounts  it  is  impossible  to  calculate  with  any 
degree  of  certainty,  but  there  are  certain  obvious 
points  to  be  observed  when  real  wages  are  being 
computed.  The  workers  in  an  industry  established 
in  country  places  will  almost  certainly  be  afforded 
the  opportunity  of  supplementing  the  family's  real 
earnings  by  keeping  productive  domestic  animals 
and  by  cultivating  a  small  patch  of  land.  Again, 
the  value  of  certain  insurance  benefits  enjoyed  by 
the  workman  may  have  to  be  added.  In  Germany, 
for  instance,  allowance  must  be  made,  not  merely  for 
the  sums  deducted  from  wages  for  compulsory  insur- 
ance, but  also  for  the  contributions  of  employers 
and  the  State.  And  lastly,  there  is  the  cost  of 
living. 

The  calculation  of  the  cost  of  living  is  no  easy 
matter.    It  involves  some  comparison  of  the  different 

1  See  Hasbach's  article  in  Schmoller's  Jahrbuch,  1903,  part  ii.  p.  37. 
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ways  in  which  incomes  are  spent,  that  is,  of  standards 
of  life,  and  an  examination  of  the  prices  of  those 
goods  which  figure  in  working-class  standards  of 
living.  Further,  it  would  be  a  serious  oversight  to 
ignore  altogether  the  question  as  to  whether  the 
family  income  is  usually  spent  economically  or 
not.  It  is  probably  true  that  the  German  house- 
wife is  a  better  manager  as  a  rule  than  her  English 
sister. 

As  regards  the  cost  of  such  goods  as  are  consumed 
by  the  working  classes  on  the  Continent,  here,  and 
in  the  United  States,  it  is  impossible  to  give  any  exact 
averages.  It  would  appear,  however,  that  the  cost  of 
living  is  higher  in  the  United  States  than  in  England, 
chiefly  because  of  high  rents  and  in  a  less  degree 
because  of  the  high  prices  of  certain  commodities  and 
services.  As  between  England  and  the  Continent  any 
difference  that  may  exist  cannot  be  considered  as  at  all 
significant.  Nevertheless  a  German  workman  is  able 
to  subsist  cheaper  than  an  English  workman ;  and 
it  would  no  doubt  be  correct  to  add  also  that  a  British 
workman's  family  can  live  happily  on  a  wage  with 
which  an  American  family  of  the  same  grade  would 
feel  pinched.  The  standard  of  living  is  higher  here 
than  in  Germany.  More  meat  is  consumed  per  head, 
and  the  meat  is  of  a  superior  quality :  nearly  twice 
as  much  is  spent  per  head  on  meat  in  Great  Britain 
and  in  the  United  States  as  in  any  Continental 
country.  The  consumption  of  wheat,  flour,  and  sugar 
in  England  is  also  much  above  that  of  Germany  but 
not  above  that  of  France.  The  French  appear  to  make 
up  for  a  low  expenditure  on  meat  by  a  high  expenditure 
on  wheat.  The  American  has  a  higher  expenditure  on 
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food  than  the  Englishman,1  and  probably  the  casual 
expenses  of  the  former — for  travelling  and  amuse- 
ments— exceed  those  of  the  latter.  But  the  British 
drink  bill  is  a  national  disgrace.  In  1898  it  amounted 
to  154,481,0002.,  or  3Z.  16s.  10±d.  per  head  of  the 
population.  Yet,  while  the  consumption  of  alcohol 
in  this  country  is  excessive,  and  far  ahead  of  that 
in  the  United  States,  it  falls  below  the  consump- 
tion in  most  European  countries.  The  annexed 
table,  which  is  taken  from  Eowntree  and  Sherwell's 
work  on  temperance,  gives  the  consumption  per  head 
of  absolute  alcohol  in  the  countries  stated  : — 


France 
Belgium 
Switzerland . 
Denmark 
Spain  . 
Italy    . 
Germany     . 
United  Kingdom 
Hungary 
United  States 
Sweden 
Russia . 
Norway 


gallons. 

3-72 
2-81 
2-64 
2-51 
2-42 
2-40 
2-09 
2-05 
1-50 
1-16 
1-08 
0-60 
0-54 


The  figures  are  rough  averages  taken  for  two  or 
more  years  within  the  period  1893-7  and  based  upon 
certain  assumptions  as  to  the  percentage  of  alcohol 
in  different  beverages. 

Of  the  house  accommodation  required  by  the  work- 
ing classes  it  is  impossible  to  speak  with  any  degree 
of  scientific  accuracy.  The  price  of  house  accom- 
modation, however,  is  certainly  much  more  in  the 
United  States  than  here ;  as  to  this  the  Mosely 

1  See,  e.g.,  American  inquiry  of  1890-1. 


CONDITIONS  OF  INTERNATIONAL  TKADE        21 

commissioners  were  absolutely  unanimous.  In 
Germany  rents  may  be  somewhat  higher  than  here ; 
and  no  doubt  the  action  taken  by  some  of  the 
municipal  authorities  to  render  cities  healthier  to 
live  in,  and  more  beautiful,  must  result  in  some 
advance  in  the  prices  paid  for  house  room.  But 
this  we  should  hardly  regard  as  a  disadvantage 
under  which  the  German  workman  labours. 


CHAPTER  II 

SUPPLIES   OF   IRON    QBE   AND   COAL,    MINING   AND   COKING 

IN  this  chapter  we  shall  attempt  to  estimate  the 
supplies  of  iron  ore  and  coal,  together  with  their 
qualities,  and  to  contrast  the  efficiencies  displayed 
by  different  countries  in  respect  of  mining  and  the 
production  of  coke.  Cheap  supplies  of  coal  of 
various  qualities,  we  need  scarcely  remark,  are  at 
present  essential  to  a  country's  economic  develop- 
ment. To  understand  fully,  for  instance,  the  com- 
parative international  conditions  in  the  iron  and 
steel  industries  we  must  examine  not  only  (a)  the 
amount  of  work  to  be  done  in  assembling  materials 
at  the  furnace,  (&)  the  cost  at  which  this  is  performed, 
that  is,  the  rates  on  railways,  canals,  and  lakes,  and 
ocean  freights,  and  the  charges  for  handling  cargoes, 
(c)  the  cost  of  smelting,  and  (d)  the  cost  of  producing 
steel ;  but  also  (e)  the  natural  resources,  of  which 
coal  and  ironstone  are  the  chief,  (/)  the  costs  at 
which  such  material  is  raised,  and  (g)  the  price  at 
which  coke  can  be  produced  profitably. 

IRON  ORE 

We  shall  begin  with  the  distribution  of  iron  ores 
and  the  methods   of  raising  them.     The  following 
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quantities  were  mined  in  the  chief  iron-producing 
countries  in  1900  in  millions  of  metric  tons  of 
2,204  Ib.  :- 

United  States  27'6 


Germany 
United  Kingdom . 
Spain  . 
Russia . 
France 

Austria-Hungary. 
Sweden 


19-0 
14-0 
8-7 
6-2 
5-4 
3-5 
2-6 


In  the  figures  below  the  relation  of  imported  ore 
to  that  raised  in  the  consuming  country  is  shown  : — 

Average  for  Three  Years  ending  1882,  in  Millions  of  Metric  Tons. 


— 

United 
Kingdom 

Germany 

United 
States 

France 

Belgium 

Ore  raised 
Ore  imported   . 

17-9 

2-8 

7-7 
•67 

7-0 

•62 

3-2 
1-4 

•21 
1-61 

20-7 

8-37 

7-62 

4-6 

1-82 

Average  for  Three  Years  ending  1900,  in  Millions  of  Metric  Tons. 


— 

United 
Kingdom 

Germany 

United 
States* 

France 

Belgium 

Iron  ore  raised         . 
Iron  ore  imported    . 

14-4 
6-4 

17-9 
3-4 

27-1 

•59 

4-8 
2-0 

•22 
2-5 

20-8 

21-3 

27-69 

6-8 

2-72 

»  Average  taken  for  1899,  1900, 1901. 

The  introduction  of  the  basic  process  has  caused 
the  opening  up  of  the  iron  ore  deposits  of  Luxemburg 
and  Lorraine.  '  On  calculating,'  wrote  Dr.  Wedding, 
1  how  far  the  needs  of  the  individual  countries  can  be 
met  by  their  own  ore  supply,  it  will  be  seen  that 
only  the  United  States  and  Germany  have  a  sufficient 
supply  of  iron  ore  to  enable  them  to  manufacture 
their  pig  iron  without  the  necessity  of  procuring 
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supplies  from  abroad.  In  reality,  however,  the 
United  States  alone  are  doing  this/1  But  Ger- 
many's exports  of  ore  almost  balance  her  imports, 
and  Dr.  Wedding  might  have  added  that  Eussia2 
is  in  the  same  position  as  the  United  States  in  this 
respect,  though  Bussia's  output  of  ore  is  only  about 
one-eleventh  that  of  the  United  States.  In  1870 
England  imported  but  1  per  cent,  of  the  ore  used  by 
her  furnaces ;  now  she  imports  over  40  per  cent. ; 
hence  such  of  the  iron  industry  as  does  not  lie  near 
a  port  is  tending  to  shift  to  the  coasts  to  meet  the 
supplies  of  ore  which  are  procured  from  Bilbao  and 
Swedish  Lapland. 

Belgium  imports  almost  all  its  ores  from  Luxem- 
burg. The  Germans,  while  importing  some  ores, 
obtain  most  of  their  supplies  from  Luxemburg, 
Nassau,  and  Lorraine,  but  the  ore  deposits  in  these 
regions  are  not  very  rich  and  they  have  to  be  carried 
long  distances.  According  to  evidence  recently  given 
by  German  authorities,  the  richer  grades  of  Minette 
ores  in  Lorraine  are  likely  to  be  exhausted  in  about 
two  years,  and  at  the  end  of  that  time  the  average 
percentage  of  iron  in  the  German  ores  is  expected 
to  drop  to  30  per  cent,  (from  32  per  cent.),  which  will 
raise  the  cost  of  pigs  about  Is.  6d.  per  ton.3  But  all 
estimates  of  this  kind  must  be  regarded  as  more  or 
less  doubtful. 

The  iron  and  steel  industry  of  the  United  States 

1  Quoted  by  Brugmann  in  his  paper  to  the  Iron  and  Steel  Institute  at 
Dusseldorf  in  1902,  pp.  5,  6. 

2  It  is  calculated  that  80,000,000  tons  of  ore  still  remain  untouched  in 
Russia. 

3  Report  of  the  delegates  of  the  British  Iron  Trade  Association  who 
visited  Germany  in  1896,  p.  10. 
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is  located  mainly  in  two  places,  (a)  Pennsylvania 
and  Eastern  Ohio,  and  (b)  Alabama  and  Tennessee. 
Far  the  larger  part,  however,  is  in  the  former  district. 
The  ore  for  the  Southern  industry  is  found  on  the 
spot,  but  most  of  that  smelted  in  the  Northern 
furnaces  is  conveyed  from  the  deposits  lying  south 
and  west  of  Lake  Superior  by  the  lakes  and  railways, 
a  distance  in  some  cases  of  about  1,000  miles.  More 
than  20^  million  English  tons  of  ore  were  mined 
in  the  Lake  Superior  ranges  in  1901,  whereas  the 
Southern  States  yielded  only  4f  million  tons,  and 
other  States  3^  million  tons.  The  bulk  of  the  Lake 
Superior  ores  which  are  at  present  worked  are 
sufficiently  free  from  sulphur  and  phosphorus  to  be 
suitable  for  conversion  into  acid  steel,  and  they  are 
in  addition  rich  in  iron  ;  but  the  supplies  of  the  best 
Bessemer  ores  are  probably  being  rapidly  exhausted, 
so  that  in  the  not  distant  future  the  basic  process 
may  have  to  assume  a  more  important  place  in  the 
American  steel  industry.  In  general,  however,  the 
deposits  of  ore  in  the  United  States  in  the  places 
already  worked  are  said  to  be  immense.  The  United 
States  Steel  Corporation  alone  is  stated  by  Mr. 
C.  M.  Schwab  to  possess  property  containing  some 
600,000,000  tons  at  least :  it  owns  forty-eight  mines 
in  the  Lake  Superior  district,  which  produced 
12,725,000  long  tons  in  1900.  New  discoveries  are 
being  made  every  year  in  the  old  districts,  and  several 
places  further  West  are  expected  to  prove  rich  in 
iron.  It  has  been  said  that  the  American  supplies  will 
last  for  seventy  or  eighty  years  at  the  present  rate  of 
exhaustion  ;  but  as  the  whole  of  the  deposits  in  the 
United  States  are  certainly  not  known,  no  limits  can 
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be  laid  down.  In  the  Old  World  the  only  fields  at 
all  equal  to  the  Lake  Superior  ones  are  those  of 
Luxemburg  and  Lorraine,  which  are  said  to  contain 
together  some  177,000,000  tons.  From  the  latter 
nearly  nineteen  million  tons  were  procured  in  1900 ; 
but  they  consist  entirely  of  phosphoric  ores,  in  which, 
moreover,  the  percentage  of  iron  is  less  than  that  in 
the  Lake  Superior  ores.  With  regard  to  the  supplies 
of  ore  which  may  be  reached  economically  by  the 
industry  in  England,  it  should  be  observed  that  in 
addition  to  its  own  unexhausted  fields  and  the 
deposits  at  Bilbao  there  are  immense  resources 
almost  unworked  up  to  the  present  in  Swedish 
Lapland,  from  which  the  cost  of  transport  to  our 
furnaces  will  be  no  greater  than  that  of  Spanish 
ores.1  Spanish  ores  cost  at  the  Tees-side  furnaces 
about  16s.  a  ton  on  a  60  per  cent,  sliding  scale,  and 
the  average  price  of  Mesabi  ores  at  Pittsburg  between 
1899  and  1901  was  16s.  4d.  per  ton. 

The  outputs  of  iron  ore  per  man  about  the  early 
1  eighties '  were  in  the  United  Kingdom  500  to  525 
tons,  in  France  357  tons,  in  the  United  States  330 
tons,  and  in  Germany  213  tons.2  It  goes  without 
saying  that  all  figures  of  this  kind  are  liable  to  prove 
misleading,  since  the  results  are  so  much  affected  by 
differences  in  the  number  of  hours  and  days  worked 
and  in  wages  earned — a  strike,  for  instance,  in  one 

1  Attempts  are  now  being  made  in  Norway  and  some  other  places 
to  utilise  low-grade  ores  by  crushing  them,  separating  the  metallic  matter 
by  powerful  electro-magnets,  and  making  up  the  result  in  briquettes. 
Mr.  Edison  recently  said  that  he  expected  *  tdbe  able  to  deliver  briquetted 
concentrates  containing  68  per  cent,  of  iron  in  ship  at  Middlesbrough 
at  a  net  cost  of  11s.  per  ton.'  These  experiments,  however,  cannot  be 
regarded  yet  as  of  any  appreciable  economic  importance. 

54  Bell's  Iron  Trade  of  the  United  Kingdom  rfc.,  p.  73. 
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country  or  a  period  of  short  time  would  render  them 
incomparable — and  the  output  per  man  is  determined 
as  much  by  the  situation  of  the  ore,  which  may  be 
most  inconvenient  in  some  localities,  as  by  the 
efficiency  of  the  miners.  Between  1873  and  1893  the 
annual  average  output  of  ironstone  per  man  advanced 
from  200  to  329  tons  in  Germany,  and  from  750  to 
876  tons  in  Cleveland.  The  rate  of  increase  was 
therefore  64*5  per  cent,  in  Germany  and  only  16*8  per 
cent,  in  Cleveland.  But  it  must  be  remembered  that 
the  introduction  of  the  basic  process  has  recently 
caused  use  to  be  made  in  Germany  of  deposits  which 
were  previously  unworked  or  worked  only  to  a  slight 
extent.  And  one  would  be  inclined  to  infer  from 
Sir  Lowthian  Bell's  comparative  investigations  that 
the  Germans  were  very  backward  in  respect  of  mining 
enterprises  some  thirty  years  ago.  Certainly  the 
wages  of  German  ironstone  miners  are  much  less 
than  those  of  English  miners  of  the  same  character. 
Here  in  1902  hewers  earned  on  an  average  65.  6d.  a 
day,  while  other  underground  workers  received  from 
4s.  9d.  to  5s.  3d.  a  day  and  those  working  above 
ground  were  paid  from  3s.  9d.  to  4s.  6d.  In  Ger- 
many in  1901  the  average  daily  wage  of  a  hewer 
stood  at  about  3*44  marks  in  Siegen  (Nassau),  and  at 
3'14  marks  and  2'73  marks  in  districts  on  the  right 
and  left  of  the  Ehine  respectively.  Other  under- 
ground workers  in  these  three  districts,  taken  in  the 
above  order,  received  3*16,  2*98,  and  2*64  marks  each, 
while  the  corresponding  workers  above  ground  earned 
2-96,  2-65,  and  2*38  marks.1  The  above  figures  for 
Germany  represent  the  wages  paid  after  deductions 

1  See  Hasbach's  article  in  Schmoller's  Jahrbuch,  vol.  ii.  1903. 
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have  been  made  for  insurance  ;  they  must  be  increased 
by  about  11  per  cent,  when  allowance  is  made  for 
the  value  to  the  workman  of  the  existing  insurance 
arrangements. 

In  the  United  States  much  of  the  Mesabi  ore  can 
be  won  as  easily  almost  as  gravel.  It  is  dug  from 
cuttings  by  huge  steam  navvies  and  loaded  direct  on 
to  the  trucks  which  convey  it  to  the  lake  side — one  of 
these  steam  shovels  loaded  170,000  tons  in  twenty- 
six  days — or  it  is  worked  underground  largely  by  the 
caving  process.  As  a  result  Mesabi  ore  can  be  pro- 
cured at  the  mine  for  the  low  cost  of  Is.  to  2s.  6d.  a 
ton.  It  is  even  said  that  cost  sheets  in  1896  of  cave- 
working,  which  is  necessarily  more  expensive  than 
shovelling  the  ore  from  the  surface,  showed  expenses 
all  told  ranging  from  37  to  41  cents  per  ton.  In  1890 
the  cost  of  producing  one  ton  of  Michigan  ore  was  five 
times  this  amount.1  While  English  ores  are  not  to 
be  won  so  easily  they  are  mined  admirably.  A  corre- 
spondent of  the  '  Iron  Age  '  (an  American  paper), 
who  visited  Cleveland,  reported  that  the  method  of 
working  there  was  excellent,  and  that  the  shafts  were, 
as  a  rule,  well  equipped  with  modern  machinery.2 

We  have  met  with  no  evidence  to  convince  us 
that  the  American  ore  miner  is  more  efficient  than 
the  English  miner,  or  that  his  conditions  are  better, 
though  undoubtedly  his  wages  are  higher.  Indeed, 
American  miners  are  generally  Austro-Hungarians 
or  Finns ;  in  the  Minnesota  mines  only  10  per  cent, 
of  the  hands  speak  English.  Moreover,  as  most  of 
the  open  mines  are  worked  only  during  the  summer 

1  Foreign  Office  Report  on  the  American  Tinplate  Industry,  1897. 

2  Iron  Age,  September  13,  1900.    A  good  account  of  ore-mining  in 
America  will  be  found  in  a  consular  report  of  1903  on  the  ore  industry 
of  the  United  States. 
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— for  in  the  winter  conditions  are  unfavourable  for 
mining  operations,  and  the  lake  route  eastward  is 
closed — the  hands  must  seek  other  employment  for 
a  part  of  the  year.  Lumbering  and  farming  are  said 
to  afford  occupation  to  many  of  them. 

COAL 

And  now  let  us  turn  to  the  question  of  relative 
coal  supplies  l  and  relative  efficiency  in  the  raising  of 
coal. 

World's  Production  of  Coal  (in  short  tons  of  2,000  Z6.)  in  the  years 
1875, 1885,  1895,  and  1900.     (Unit:  1  =  1,000,000.) 


— 

Quantities 

Percentages 

1875 

1885 

1895 

1900 

1875 

1885 

1895 

1900 

United  Kingdom 
United  States 

144 
55 

184 
115 

228 
214 

252 

270 

48 
18 

40 
25 

32 

30 

29 

32 

Germany  . 
France     . 

53 
18 

83 
25 

132 
33 

165 
37 

18 
6 

18 
5 

19 
5 

20 
5 

Austria  &c. 

14 

24 

37 

43 

5 

5 

5 

5 

Belgium  . 
Other  countries 

Total 

17 
1 

20 
13 

24 
37 

26 
53 

5 

4 
3 

3-5 
5-5 

3 
6 

302 

464 

705 

846 

100 

100 

100 

100 

As  affording  some  idea  of  the  cost  of  raising  coal 
in  different  countries  we  may  quote  here  average 
prices  and  average  outputs  per  head. 

The  average  prices  per  ton  of  2,240  Ib.  at  the 
pit's  mouth  were  as  follows  from  1896  to  1900 :— 


— 

1896 

1897 

1898 

1899 

1900 

United 

s.      d. 

g.     d. 

s.     d. 

s.     d. 

s.     d. 

Kingdom  '       5  10| 

5   11 

6     4i 

7    7 

10      9f 

Germany  .         6  11 

7     1£ 

7     4i 

7     91 

8  10 

France 

8    81 

8    8£ 

9     0 

9  llf 

12     01 

Belgium     .         7     7| 

8    2i 

8     9| 

9  Hi 

13  111 

United 

States     . 

4    9| 

4    7* 

4     5 

4    8i 

5     3| 

See  note  at  the  end  of  this  chapter. 
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English  Colonies. 


— 

1896 

1897 

1898 

1899 

1900 

s.     d. 

s.     d. 

*.      d. 

s.      d. 

s.     d. 

N.S.  Wales 

5    9 

5     7 

5     5 

5     9 

6     1 

Victoria 

10    0 

9    2 

8     6 

8     8 

9    7 

Western 

Australia 

— 

10    0 

9     7 

9     3 

Queensland 

8    4 

7  10 

7     5 

7    1 

7     0 

Tasmania  . 

8    0 

8    0 

7  11 

7  11 

8    7 

Total 

Australia 

6    2 

5  11 

5    9 

6     1 

6    4 

New  Zealand     10  10 

10    0 

10    0 

10    0 

10    0 

Canada 

8  11 

8  11 

9     1 

9     1 

10  11 

Cape  Colony 

— 

16    0 

15  10 

15    9 

17     3 

Natal. 

10    0 

10    0 

9    0 

8    6 

20    0 

Quantity  of  Coal  produced  (in  English  tons)  per  person  employed 
in  the  three  chief  coal-producing  countries  from  1883  to  1901. 


Year 

United  Kingdom 

Germany 

United  States 

tons 

tons 

tons 

1883   . 

333 

270 

No  information 

1884   . 

322 

267 

^ 

1885   . 

319 

267 

1886   . 

315 

267 

u 

1887   . 

318 

278 

1888   . 

321 

290 

j} 

1889   . 

315 

281 

421 

1890   . 

297 

268 

443 

1891   . 

285 

260 

453 

1892   . 

272 

247 

468 

1893   . 

247 

254 

448 

1894   . 

274 

256 

405 

1895   . 

278 

260 

450 

1896   . 

291 

271 

443 

1897   . 

299 

271 

450 

1898   . 

294 

269 

490 

1899   . 

311 

268 

552 

1900   . 

296 

264 

548 

1901   . 

278 

— 

— 

Production  per  man  (in  English  tons)  of  France,  Belgium,  and  Russia. 


Year 

France 

Belgium 

Russia 

1883 

189 

171 

154 

1888 

217 

186 

136 

1893 

194 

166 

158 

1898 

218 

180 

174 

1900 

206 

177 

161* 

*  In  1899. 
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We  must  remind  the  reader  again,  as  we  did 
when  quoting  analogous  figures  for  ironstone  mining, 
that  outputs  per  head,  even  when  allowance  is  made 
for  the  different  methods  of  working  and  the  actual 
hours  worked,  do  not  measure  the  relative  efficiencies 
of  labour  and  organisation  because  of  the  different 
degrees  in  which  coal  is  accessible.  Moreover,  we 
doubt  whether  much  may  be  inferred  in  many  cases 
as  to  the  capability  displayed  in  the  mining  industry 
as  a  whole  from  the  rate  at  which  the  outputs  per 
head  increase  or  decrease  :  deepening  mines,  short 
time,  and  unusually  good  employment  are  disturbing 
factors  which  are  generally  operative. 

Taking  the  five  countries  which  are  most  advanced 
industrially,  we  find  that  in  1900  the  relation  of  their 
production  to  their  consumption  and  trade  could  be 
expressed  thus  in  millions  of  short  tons  : — 


— 

Production 

Imports 

Exports  * 

Consumption 

Consumption 
in  tons 
per  capita 

United 

States 

268-2 

2-3 

7-6 

262-9 

3-46 

United 

Kingdom 

252-1         Insignifi-         53-0             199-1 
cant 

4-79 

Germany   . 
France 

120-4             17-7              20-4             117-7 
36-5             16-0                 1-3               51-3 

2-09 
1-33 

Belgium     .          25-7 

4-1 

8-1               21-7 

3-26t 

*  Figures  for  export  sometimes  include  banker  shipments  and  sometimes  they  do  not.  Coke 
and  patent  fuel  are  also  taken  into  account  in  some  cases.  But  these  discrepancies  cannot  affect 
the  results  substantially. 

t  The  per  capita  consumption  of  Austria-Hungary  was  -35  in  1889,  and  of  Russia  -12  in  the 
same  year. 

While  American  coal  is  cheaper  than  English, 
it  is  said  to  be  inferior  as  a  rule,  and  there  seems 
little  fear  of  American  bituminous  coal  at  any  rate 
finding  a  large  market  in  Europe  for  some  years  to 
come,  especially  in  view  of  the  heavy  cost  of  carriage 
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across  the  Atlantic.  American  coal  has  been  taken 
at  Havre,  but  the  importations  of  1900  were  not 
repeated  in  1901  or  1902.  'The  explanation,'  we  are 
told  in  an  official  report,  '  is  to  be  found  in  the  fact 
that  British  coal  is  preferred  to  American  coal  by  the 
French  importers  on  account  of  the  greater  proportion 
of  large  pieces  which  it  contains.  American  coal  is 
much  more  friable  than  British  coal.  Insufficient 
allowance  is  apparently  made  for  this  in  the  method 
of  loading  the  coal  in  the  American  ports ; l  and 
after  its  transit  across  the  Atlantic  in  large  cargoes, 
it  arrives  in  France  with  a  considerably  larger  pro- 
portion of  fine  coal  or  dust  than  is  contained  in  the 
cargoes  of  British  coal  to  which  the  French  consumer 
is  accustomed.  British  coal  is  not  only  more  durable 
in  itself,  but  is  brought  a  short  distance  in  small 
steamers,  and  the  tendency  to  disintegration  is 
thereby  much  lessened.  Moreover,  the  business  rela- 
tions between  the  British  coal  owners  and  the  French 
receivers,  extending  over  a  period  of  many  years,  make 
the  latter  disinclined  to  alter  their  present  arrange- 
ments unless  there  should  be  some  strong  reason  for 
doing  so.  As  a  general  rule  the  British  coal  owners 
allow  easier  terms  of  payment  than  the  Americans, 
who  are  not  inclined  to  give  a  long  term  of  credit. 
For  these  reasons  the  margin  between  the  prices  at 
Havre  of  American  and  British  bituminous  coal  is  not 
sufficient  to  allow  of  the  importation  of  the  former,  in 

1  To  prevent  the  smashing  of  the  coal  in  loading,  the  Brown  coal- 
tipple  is  coming  into  use  in  the  United  States.  The  truck  is  lifted  bodily, 
and  slowly  turned  over  so  that  the  load  slips  lightly  into  a  steel  hood 
which  has  been  placed  above  it,  and  which  is  then  lowered  into  the  hold 
of  the  vessel,  where  it  deposits  its  cargo  by  the  opening  of  its  bottom. 
A  method  of  the  same  general  character  is  used  in  loading  at  Cardiff, 
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any  great  quantities,  into  the  Havre  consular  district, 
and  the  price  of  American  coal  must  be  still  further 
reduced  before  it  can  compete  successfully  with 
British  coal  in  the  North  of  France/ 

There  appears  to  be  more  chance  of  American 
anthracite  winning  its  way  in  European  ports.  It 
is  not  so  much  liked  as  English  anthracite,  but  it 
is  much  cheaper.  The  situation  is  illustrated  in  the 
following  extract.  '  A  well-known  Berlin  coal  mer- 
chant, who  deals  specially  in  anthracite,  recently 
ordered  a  sample  cargo  of  Pennsylvanian  anthracite, 
in  the  hope  that  this  might  turn  out  to  be  a  new 
means  of  supply.  The  expectations  entertained  have 
not  been  altogether  fulfilled.  American  anthracite 
has  not  found  the  welcome  that  was  expected  for 
it.  The  fault,  however,  seems  to  be,  not  in  the 
anthracite,  but  to  lie  in  the  ignorance  of  the  con- 
sumer :  American  anthracite  is  much  harder  than 
British,  and  requires  larger  stoves  and  a  greater 
supply  of  oxygen,  and  German  stoves  are  not  con- 
structed for  this  kind  of  combustion;  the  American 
coal,  too,  leaves  more  ash,  14  to  16  per  cent.,  com- 
pared with  7*8  per  cent,  in  British  coal.  This  ash 
must  be  more  frequently  removed,  or  the  fire  goes 
out;  it  has,  however,  the  advantage  of  containing 
little  or  no  "  clinkers."  In  spite  of  these  draw- 
backs it  is  certain  that  Germany  in  the  future  will 
be  largely  dependent  upon  American  anthracite,  for 
the  United  Kingdom  can  scarcely  supply  her  home 
demand  in  this  article,  and  prices  are  constantly 
rising.  Lately  offers  of  anthracite  have  come  from 
Eussia ;  the  chemical  analyses  have  proved  satis- 
factory, but  the  great  difficulty  and  expense  of 

i.  D 
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obtaining  the  supplies  from  the  Black  Sea  render 
it  doubtful  whether  Kussian  coal  will  be  able  to  com- 
pete successfully  with  other  supplies.' 

The  conclusion  of  this  extract  naturally  leads 
us  to  inquire  whether  Eussia  will  enter  European 
markets  as  a  coal  producer.  Some  have  thought  it 
not  impossible,  and  recently,  at  a  special  meeting  of 
colliery  representatives  and  others  at  Kharkoff,  a  paper 
was  read,  according  to  a  consular  report,  showing  that 
Eussia  might  export  coal  with  advantage.  It  was 
said,  for  instance,  that  the  relative  costs  of  placing 
Eussian  and  British  coal  at  Marseilles  were  19s.  4d. 
and  11.  Is.  Sd.  However,  in  these  calculations  certain 
charges  were  omitted,  as  regards  Eussian  coal,  and 
others  were  taken  too  low,  while  the  figures  for  Great 
Britain  all  tended  to  the  side  of  over-estimation. 
Our  representative  concluded  that  the  prospects  of 
Donetz  coal  being  largely  exported  were  not  very 
promising,  but  that  a  sharp  decline  in  the  importa- 
tion of  coal  through  Odessa  and  other  Black  Sea 
ports  might  be  expected. 

A  comparative  analysis  of  Welsh  and  foreign 
coals  made  by  Mr.  F.  Gr.  Treharne,  of  Cardiff,  is 
stated  below.  Mr.  Treharne  says  that  for  marine 
purposes  '  the  practical  working  value  of  a  coal  is 
in  direct  relation  to  the  quantity  of  fixed  carbon 
it  contains,  commensurate  with  its  having  a  suffi- 
ciency of  bituminous  matter  to  allow  of  its  burning 
freely  and  readily  in  an  ordinary  steam-boiler 
furnace.7  The  best  Welsh  coal  is  taken  as  the 
standard  of  comparison,  the  analytical  composition 
of  which  is  fixed  carbon  81*5,  volatile  matters  13*5, 
ash  4*0,  moisture  I'O. 
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Cardiff 

French 

German 

Indian 

Japanese 

Borneo 

Australia 

New 
Zealand 

North 
America 

carbon 

81-5 

carbon 

62 

carbon 

72 

carbon 

50-55 

carbon 
46 

carbon 

45 

carbon 

55 

carbon 

55 

carbon 
68 

or 

100 

76 

88 

61-68 

56 

55 

68 

68 

84 

General  commercial  types  of  coal  were  taken,  not  the  best  samples. 

Welsh  coal  is  the  only  coal  that  is  shipped  to  the 
East  to  any  extent :  in  1900  nearly  85  per  cent,  of 
the  coal  sent  to  the  east  coast  of  Africa,  India,  and 
the  East  proceeded  from  the  Bristol  Channel. 

Nowhere  have  the  prospects  of  our  foreign  trade 
in  coal  been  more  exhaustively  handled  than  in  the 
paper  read  by  Mr.  D.  A.  Thomas  to  the  Statistical 
Society  in  1903.  His  conclusions  will  now  be  stated. 
Up  to  the  present,  British  coal  has  almost  held  a 
monopoly  in  the  Mediterranean  and  French  ports,  and 
the  only  serious  competition  now  is  that  offered  by 
Germany.  In  1900  prices  were  high  in  the  United 
Kingdom,  and  America  (as  we  have  already  re- 
marked) '  invaded '  the  European  market,  but  in 
Mr.  Thomas  *  opinion  the  invasion  was  merely  an 
episode.  At  the  Kussian  ports  on  the  Black  Sea  a 
heavy  import  duty  prevents  almost  any  British  coal 
from  being  received  now;  and  some  fear  is  entertained 
that  the  demand  from  Italy  may  fall  off  owing  to  the 
employment  of  water-power  there.  Germany  com- 
petes with  us  in  sending  coal  to  the  Baltic,  but  the 
mass  of  the  Baltic  trade  still  rests  with  the  Tyne 
ports.  The  market  in  South  America  is  important 
and  is  increasing,  but  the  Indian  market  is  less  than 
it  was  forty  years  ago,  and  India  is  competing  against 
us  in  Ceylon,  Aden,  Singapore,  and  Mauritius.  Thus 
Mr.  Thomas  concludes  as  to  our  trade  prospects. 


36  FOREIGN  COMPETITION 

Great  Britain  is  well  supplied  with  accessible 
coal,  the  unexhausted  amount  of  which  has  been 
estimated  at  60,000  to  80,000  million  tons,  but  our 
stores  are  small  in  comparison  with  the  amount  that 
must  be  procurable  from  the  coal  fields  of  the  United 
States,  which  are  some  twenty  times  greater  in  area 
than  our  coal  fields.  And  the  United  States  possesses 
in  addition  large  supplies  of  petroleum  and  natural 
gas.1 

British  coal  lies  at  all  conceivable  angles  ;  faults 
are  more  frequent  here  than  in  the  United  States, 
and  coal  rests  here  at  greater  depths  as  a  rule.  In 
America  a  depth  of  200  feet  is  considered  fair,  but  in 
England  a  pit  of  three  times  that  amount  is  regarded 
as  shallow  ;  again,  in  England  more  combustible  gas 
is  met  with.  Hence  mining  in  this  country,  subjected 
as  it  is  to  a  heavier  charge  for  keeping  the  pits  free 
from  water,  the  general  disadvantages  of  working  at 
great  depths,  and  the  difficulties  thrown  in  the  way  of 
electric  machinery  by  the  prevalence  of  combustible 
gas,  is  more  costly  than  in  the  United  States.  How- 
ever, as  we  should  expect,  since  confronting  and 
surmounting  difficulties  create  efficiency,  mining 
engineers  are  said  to  be  more  successful  here  than 
in  America  in  dealing  with  shaft  mines.2 

While  considering  the  American  supplies  of  coal 
we  may  remark  that  the  proportion  of  bituminous  to 
anthracite  mined  has  steadily  increased.  In  1880 
the  production  of  the  United  States  was  25*6  million 
long  tons  of  anthracite  and  38*2  of  bituminous ;  in 
1881-5  the  average  quantities  were  respectively  32-6 

1  See  note  at  the  end  of  this  chapter. 

2  See  the  Engineering  Magazine  for  June  1902. 
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and  63*2  ;  while  in  1901  the  anthracite,  almost  the 
whole  of  which  was  procured  from  Pennsylvania, 
amounted  to  60*2,  and  the  bituminous  to  201*6 
million  long  tons.  The  explanation  is  the  deficiency 
of  the  anthracite  coal  and  also  that  the  invention 
of  smoke-consuming  devices  has  rendered  the  sub- 
stitution of  cheap  bituminous  coal  for  harder  coal 
more  satisfactory  than  it  proved  formerly. 

In  systems  of  mining  the  United  States  stands 
now  in  some  respects  ahead.  It  is  a  significant  fact 
that  while  America  employed  3,907  coal-cutting 
machines  in  1900,  England  could  number  only  311 
in  use,  and  German  coal  owners  had  only  just  begun 
to  consider  them  seriously.  However,  it  must  be 
remembered  that  electric  driving  is  cheaper  and 
more  convenient  than  pneumatic  driving,  but  that 
the  former  is  at  present  regarded  as  too  dangerous 
for  use  in  many  of  our  mines,  in  which  combus- 
tible gas  is  constantly  met  with.  The  chance 
of  explosions  in  bituminous  mines  when  electric 
power  is  used  has  recently  been  emphasised  by  the 
Chief  Engineer  of  the  State  of  Pennsylvania,  who 
expresses  the  hope  that  this  form  of  power  will 
ultimately  be  supplanted  by  compressed  or  liquid  air. 
Moreover  in  England  the  so-called  long-wall  system 
of  mining  is  widely  practised,  and  many  of  the 
machines  employed  are  therefore  heavy  long-wall 
machines ;  whereas  of  those  in  the  United  States  a 
large  proportion  is  of  the  cheap  and  light  pneumatic 
percussive  type.  Still  this  does  not  explain  away 
the  difference,  since  23  per  cent,  of  American  coal 
was  worked  by  coal-cutting  machines  in  1900  (and 
nearly  25  per  cent,  of  the  bituminous  coal),  whereas 
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the  percentage  of  English  coal  dealt  with  in  the 
same  way  was  as  trifling  as  1-48.  In  England  such 
machines  as  are  employed  are  to  be  found  chiefly 
in  Yorkshire  and  Scotland.  In  the  Midlands  only 
seventy-one  such  appliances,  dealing  with  670,600 
tons  of  coal — that  is,  some  '03  of  our  total  output — 
were  at  work  at  the  end  of  the  last  century. 

It  would  be  presumptuous  in  us,  without  any 
claims  to  expert  knowledge,  to  hazard  a  definite 
conclusion  as  to  the  insignificant  part  played  by 
machinery  within  English  mines.  One  cause,  per- 
haps, consists  in  the  peculiarities  of  our  mines. 
Another,  in  respect  at  least  of  electric  machinery, 
is  our  care  as  a  nation  of  human  life.  Others  of 
some  weight  may  be  the  attitude  of  British  colliers 
to  labour-saving  appliances,  and  the  attitude  of  col- 
liery proprietors,  who  are  too  prone  to  rest  satisfied 
with  the  industrial  methods  to  which  they  have 
grown  accustomed.  But  whatever  the  main  causes 
may  be,  coal-mining  in  the  United  States  is  more 
advanced  than  it  is  in  this  country,  in  that  it  has 
become  in  a  higher  degree  a  machine-using  industry. 
At  least  it  may  be  gravely  questioned  whether  the 
possibilities  of  quicker  and  cheaper  methods  being 
employed  in  our  coal  mines  have  received  adequate 
attention. 

Even  in  the  United  States  the  introduction  of 
coal-cutting  machinery,  which  is  far  more  exten- 
sively employed  there  than  in  any  other  country  in 
the  world,  has  been  comparatively  recent.  In  1891 
some  545  of  these  appliances  were  at  work ;  by  1899 
they  numbered  3,125,  the  next  year  3,907,  and  by 
1901  as  many  as  4,341.  About  one-fifth  of  the 
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American  output  to-day  is  won  with  machinery,  and 
the  amount  so  acquired  is  nine  times  greater  than 
it  was  ten  years  ago.  The  use  of  coal-cutting 
machinery  is  said  to  have  reduced  the  cost  of  coal- 
raising  between  15  and  17  per  cent.  :  it  was  found  that 
with  the  machines  about  sixty-four  men  could  do  the 
work  for  which  100  would  be  needed  if  their  labours 
were  unassisted.  We  should  notice,  moreover,  that 
compressed-air  locomotives  and  electric  motors  are 
rapidly  taking  the  place  of  mules  for  underground 
traction  in  America.  The  advantages  of  electric 
motors  in  particular,  where  they  can  be  introduced 
safely,  appear  to  be  considerable,  not  only  on 
account  of  the  low  cost  of  traction  per  mile,  taken 
in  conjunction  with  the  speed,  but  also  because  they 
can  penetrate  galleries  which  neither  mules  nor 
compressed-air  locomotives  could  enter — the  former 
because  of  their  height,  and  the  latter  because 
their  length  prevents  them  from  taking  sharp 
curves. 

The  following  figures  certainly  indicate  increas- 
ing economies  in  coal  mining  in  the  United  States, 
for  which  the  use  of  machinery  is  in  some  degree 
accountable : — 


Millions  of 

Tons 

Value 

Persons 

tons  (2,240 

produced 

of  product 

employed  l 

Ib.)  of  coal 

per  person 

per  person 

produced 

employed 

employed 

U.K.  . 

479,000 

159-3 

333 

85-8 

1885 

U.S.A. 

300,000 

99-0 

330 

110-4 

1885 

U.K.  . 

688,000 

188-3 

274 

91-2 

1894 

U.S.A. 

376,206 

152-4 

405 

101-9 

1894 

U.K.  . 

708,700 

220-1 

310 

117-7 

1899 

U.S.A. 

410,635 

226-6 

552 

128-4 

1899 

As  to  the  nationality  of  American  colliers,  the  accompanying  figures 
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Undoubtedly  one  important  reason  for  the  rapidity 
with  which  new  ideas  make  their  way  into  general 
application  in  the  United  States  is  the  openness  of 
the  average  American  about  his  business  methods. 
It  would  be  too  much  to  say,  as  the  American 
phrases  it,  that  '  every  door  is  upon  the  latch  ' ;  but 
as  a  rule  the  American  employer  does  not  take  much 
precaution  to  keep  his  technical  improvements  secret. 
Perhaps  Americans  really  enjoy  acting  the  part  of 
showmen  of  their  own  achievements :  or  one  im- 
portant cause  may  be  a  public-spirited  pride  in  in- 
dustries which  are  regarded  as  national  triumphs. 
Certainly  the  Americans  are  not  convinced  that  they 
lose  by  instructing  their  competitors;  and  the  natural 
result  of  the  rapid  spread  of  new  ideas  is  that  the 
subsidiary  ideas  speedily  follow  by  which  a  new 
departure  may  be  rendered  of  great  economic  im- 
portance. As  technical  improvements  spread  rapidly 
in  America,  industry  tends  to  develop  quickly  as  a 
whole.  Another  country  might  invent  as  much,  but 
if  its  people  were  dominated  by  the  instinct  of  secre- 

are  interesting.    Of  the  87,000  hands  engaged  at  coal  mines  in  Illinois 
the  percentage  of  each  nationality  employed  was : — 

Americans  43'12 


English 

Scottish 

Irish  . 

Welsh 

German 

French 

Italian 

Austrian  and  Bohemian 

Hungarian 

Poles . 

Belgian 

Russian 

Danes,  Swedes,  and  Norwegians 


9-40 
3-91 
5-77 
1-79 
11-45 
1-03 
8-35 
2-70 
2-14 
5-90 
1-35 
1-38 
1-71 
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tiveness  it  could  not  move  so  fast.  In  coal  mining, 
no  less  than  in  other  industries,  this  give-and-take 
is  to  be  met  with  in  the  United  States ;  hence 
the  remarkable  increase  in  the  use  of  coal-cutting 
machinery  in  the  short  space  of  nine  or  ten  years. 
A  manager  of  a  coal  mine  in  America  stated  that 
he  visited  all  the  leading  mines  in  the  States  be- 
fore starting  to  equip  his  own,  and  frankly  acknow- 
ledged that  he  obtained  several  of  his  ideas  from  one 
particular  mine  where  he  was  given  every  assistance 
and  information.  '  This  great  broad-mindedness, 
which  there  is  even  among  trade  rivals,  is  very 
remarkable.  It  certainly  is  an  immense  help  to  the 
nation  as  a  whole,  and  no  doubt  has  other  good  effects 
as  well,'  wrote  the  commissioner  from  the  '  Colliery 
Guardian '  who  visited  the  United  States  in  1901. x 

The  use  of  coal-cutting  machinery  is  said  to  have 
had  an  important  effect  in  diminishing  the  dangers 
of  mining,  and  the  following  figures  would  certainly 
appear  to  support  such  a  conclusion  : — 


— 

Percentage  of  coal 
dealt  with  by  coal- 
cutting  machinery 

Death  rate  from 
accidents  per  1,000 

Death  rate  from 
accidents  per  1,000,000 
tons  raised 

Ohio      . 
Pennsylvania 
Colorado 
West  Virginia 

41-35 
29-67 
11-03 
9-27 

2-14 
2-43 
3-99 
5-03 

4 
3-73 
6-83 
7'20 

However,  it  must  be  observed  that  the  high  rate 
of  fatal  accidents   and  the  absence  of  coal-cutting 

1  Colliery  Guardian,  August  2,  1901.  Two  series  of  valuable  articles, 
to  which  we  are  greatly  indebted,  appeared  in  this  paper,  the  one  dealing 
with  coal-cutting  machinery  in  Great  Britain,  the  other  with  coal-cutting 
machinery  in  the  United  States.  On  the  subject  of  coal  mining  see  also 
the  consular  report  of  1903  as  to  the  United  States  and  the  extracts  from 
diplomatic  and  consular  reports  on  coal  issued  in  1903. 
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machinery  may  be  joint  effects  of  the  same  cause ; 
and  no  doubt  one  general  cause  of  both  these  facts 
in  certain  districts  is  the  low  level  of  economic 
development.  In  the  matter  of  fatal  accidents  among 
colliers,  England,  which  led  the  way  with  legislation, 
compares  very  favourably  with  the  United  States. 
The  Americans  are  notoriously  careless  about  taking 
precautions  against  accidents:  in  coal  mines,  the 
Chief  Engineer  of  Pennsylvania  has  recently  re- 
ported, numerous  deaths  are  occasioned  by  workmen 
coming  in  contact  with  live  wires  when  electric 
power  is  employed.  From  the  figures  below  it  will 
be  observed  that  the  life  of  the  coal  miner  is  safer  in 
this  country  than  beyond  the  Atlantic  : — 


Fatal  accidents  per  1,000  employed 

Death  rate  from  accidents  per  1,000,000 
tons  raised 

— 

United  Kingdom 

United  States* 

United  Kingdom 

United  States 

1891 

1-51 

3-30 

5-29 

7-03 

1892 

1-48 

2-51 

5-41 

5-27 

1893             1-55 

2-46 

6-46 

5-53 

1894             1-59 

2-47 

5-99 

6-02 

1895 

1-49 

2-63 

5-50 

5-82 

1896 

1-48 

2-78 

5-25 

6-27 

1897 

1-41 

2-31 

4-84 

4'99 

1898             1-28 

2-54 

4-49 

5-02 

1899 

1-25 

2-98 

4-16 

5-20 

1900 

1-29 

3-32 

4'51 

5-94 

I*  These  figures  relate  to  the  chief  coal-producing  States. 

Neither  of  these  sets  of  figures,  it  should  be 
noticed,  indicates  the  relative  amount  of  danger 
associated  with  mines  here  and  in  the  United  States, 
for  in  the  United  States  the  number  of  colliers  re- 
quired in  each  mine  has  been  reduced  by  the  use  of 
coal-cutting  machinery,  and,  as  regards  the  second 
set  of  figures,  the  coal  might  be  more  easily  won,  and 
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therefore  more  rapidly  worked,  in  one  country  than 
in  the  other. 

With  the  figures  above  compare  the  following : — 

Fatal  Accidents  per  100,000. 


—                         England 

Prussia 

France 

Belgium 

1861-70                 334 

282 

301 

260 

1871-80 

239 

289 

227 

245 

1881-87 

192 

308 

157 

219 

1900 

129 

219* 

142 

105 

1901 

136 

222* 

121 

*  German  Empire. 

Another  point  of  some  interest  in  connection  with 
the  American  coal  trade  is  the  erection  of  a  coal 
elevator  at  Baltimore  by  the  Baltimore  and  Ohio 
Eailway  Company  in  connection  with  the  Baltimore 
Storage  and  Distributing  Company.  This  erection 
is  150  feet  long,  40  feet  wide,  and  50  feet  high.  '  It 
is  intended  to  run  the  coal  cars  into  the  }~ard  attached 
to  the  elevator  and  dump  their  contents  into  pockets. 
Conveyers  similar  to  those  used  in  grain  elevators 
take  the  coal  from  the  pockets  and  place  it  in  bins 
in  the  elevator,  of  which  there  are  twenty  with  a 
capacity  of  200  tons  each.  To  each  bin  there  are 
two  shutes,  with  accompanying  screens,  down  and 
over  which  the  coals  pass  to  carts  run  under  the 
bins.  An  electric  plant  will  be  installed  to  run 
the  machinery,  and  it  is  said  that  the  handling 
of  the  coal  will  be  practically  noiseless.  The  cost 
for  handling  coal  by  men  with  shovels  is  about 
Is.  Id.  to  2s.  per  ton ;  but  it  is  claimed  that  with  this 
system  the  elevator  can  do  it  at  a  profit  at  Wd.  It 
is  intended  to  use  the  elevator  principally  for  the 
distribution  of  anthracite  coal  to  be  used  in  private 
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houses.  Two  similar  elevators  in  other  sections  of 
the  city  will,  it  is  said,  be  built  very  soon/  Here  we 
have  one  of  the  many  examples  of  the  excellence  of 
industrial  organisation  in  America,  particularly  in 
matters  of  transport. 

Most  of  the  coal  used  for  the  Northern  furnaces 
in  the  United  States  comes  from  the  Connellsville 
region  to  the  east,  some  fifty  to  ninety  miles  away, 
where  it  is  first  coked.  It  is  easily  procurable,  of 
good  quality,  and  its  price  on  an  average  during  the 
last  twenty  years  has  been  little  more  than  half  that 
of  Durham  coal.  It  can  be  delivered  at  the  pit 
mouth  for  2s.  Id.  per  ton  of  2,000  Ib.  (but  whether 
much  has  actually  been  sold  at  that  price  is  open  to 
question),  and  yet  the  wages  earned  by  Connellsville 
miners  have  exceeded  those  of  Durham  by  about  100 
per  cent.  All  American  coal,  however,  is  not  so 
cheap.  The  average  prices  per  English  ton  at  the 
pits'  mouths  here  and  in  the  United  States  for  the 
last  twelve  years  of  the  nineteenth  century  are  stated 
below  : — 

1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 

According   to  Nasse  the   available  coal  store  of 
Germany  is  probably  as  follows 1 : — 

1  See  note  at  the  end  of  this  chapter. 


United  Kingdom             United  Sfcal 

s. 

d. 

s. 

d. 

6 

4i 

5 

8* 

8 

3 

5 

2| 

8 

0 

5 

3| 

7 

3 

5 

4? 

6 

93 

5 

4 

6 

7£ 

5 

1 

6 

Oa 

4 

9| 

5 

10 

4 

94 

5 

11 

4 

7i 

6 

4 

4 

5 

7 

7 

4 

8^ 

10 

9| 

5 

3| 
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District 

Ruhr    . 
Saar     . 
Aix-la-Chapelle 
Upper  Silesia 
Lower  Silesia 
Kingdom  of  Saxony 
Other  small  basins 

An  aggregate  of 


Milliard  tons 

50 
10-4 
1-8 
45-0 
1 

0-4 
0-4 
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Westphalia  and  Durham  are  about  equally  well 
placed  in  respect  of  proximity  to  the  iron  and  steel 
industries  which  they  serve  with  coal  respectively  : 
the  Belgian  and  French  iron  and  steel  industries 
have  to  pay  more,  as  a  rule,  than  their  English  or 
German  rivals  for  the  carriage  of  fuel. 

About  the  early  l  eighties  '  the  miners  of  Great 
Britain  raised  per  head  24  per  cent,  more  coal  than 
those  of  Germany,  75  per  cent,  more  than  those  of 
France,  and  95  per  cent,  more  than  those  of  Belgium,1 
although  the  English  in  all  cases  laboured  shorter 
hours.  These  differences  were  not  of  course  entirely 
due  to  the  differential  capacities  of  the  miners;  but 
Sir  Lowthian  Bell,  nevertheless,  was  strongly  of 
opinion  '  that  the  superior  results  of  the  English 
miner  must  be  ascribed,  in  a  great  measure,  to  his 
better  pay  and  better  living.'2  Sir  Lowthian  Bell 
also  estimated  that  the  costs  of  labour  in  mining 
(taking  coal  and  ore  together)  were  in  the  following 
proportions  about  1880,  though  English  wages  were 
much  the  highest :  Germany,  95 ;  England,  100 ; 
France,  103 ;  and  Belgium,  124. 

Since  1880  coal  mining  in  Germany  has  developed 
in  an  extraordinary  degree  : 3  in  1880  the  total  pro- 

1  Bell's  Iron  Trade  of  the  United  Kingdom  &c.,  p.  68. 

2  Ibid.  p.  86.  3  Briigmann,  up.  cit. 
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duction  was  about  47  million  tons,  whereas  in  1900 
it  was  nearly  150  million  tons.  But  the  output  per 
employe  is  still  less  in  Germany  than  here,  and 
the  cost  of  coal  in  Germany  is  generally  higher. 
Calculated  for  the  ten  years  1891  to  1900  the 
average  annual  output  per  employe  was  262  tons 
in  Germany  and  284  tons  here.  We  have,  therefore, 
lost  ground  relatively,  but  the  change  may  be  due 
partly  to  physical  conditions  and  partly  to  the  great 
scope  in  Germany  for  improvement  in  mining  twenty 
years  ago. 

Our  coal  may  be  a  little  easier  to  win ; l  but 
some  part  of  the  difference  in  the  output  per  head 
is  no  doubt  traceable  to  the  greater  efficiency  of  the 
English  collier.  In  a  Foreign  Office  report  of  1898 
on  the  coal  industry  of  the  Ehenish  Westphalian 
Provinces  we  read  : — '  Although  wages  are  doubtless 
lower  than  in  England,  even  in  this  district,  where 
they  stand  higher  than  in  any  other  part  of  Germany, 
I  think  it  will  still  be  found  on  the  average  that  the 
working  effect  per  coal  hewer  and  shift  is  only  about 
half  what  it  is  in  England,  for  the  following  reasons, 
because  the  English  pitman  lives  better,  works  with 
more  judgment  and  skill,  and  once  he  has  made  his 
conditions  gives  his  greater  labour  power  more  freely  ; 
and  last,  but  not  least,  he  is  a  trained  hewer  or  timber 
setter  or  putter,  as  the  case  may  be.  In  Westphalia 
the  development  of  coal  mining  has  been  so  rapid  .  .  . 
that  new  hands  had  to  be  recruited  from  all  parts  of 

1  Certainly  our  coal  is  easier  to  work  on  the  whole  than  the  Belgian 
coal.  A  recent  report  has  shown  that  the  average  thickness  of  the  seam 
in  Belgium  is  only  2'09  feet,  and  the  average  depth  of  mines  is  some  1403 
feet.  See  Report  of  the  Delegation  organised  by  the  British  Iron  Trade 
Association,  pp.  8,  9. 
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Germany,  Poland,  and  Holland,  chiefly  common 
labourers,  and  from  the  northern  parts  of  Italy, 
a  superior  class  for  stone-drifting  work,  the  latter 
fine,  stalwart,  honest,  fearless,  hard-working  men. 
Of  course  there  is  the  old  "  Stamm '  of  trained 
Ehenish  Westphalian  pitmen  to  make  the  thing 
possible  :  from  this  class  the  overmen  and  deputies 
are  selected;  hence  it  is,  and  in  consequence  of  the 
large  numbers  of  ofi  hands  that  have  to  be  employed 
(by  reason  of  the  number  of  working  levels,  inclines, 
cross-cuts  in  the  steep  and  varied  dips  of  the  coal 
measures,  and  of  the  large  number  of  hands  employed 
overground  at  coal  washing,  screening,  and  at  the 
great  number  of  engines),  that  the  general  working 
effect  per  man  and  day  is  so  low,  i.e.  per  head  and  ton 
of  coal  extracted.' 

Again,  there  is  the  evidence  of  Mr.  Ernst  Diickers- 
hoff,  a  German  miner,  who  came  over  to  this 
country  and  worked  in  Northumberland.  In  his 
opinion  the  English  collier  is  more  efficient  and  is 
better  paid  and  more  comfortably  situated  than 
the  German.  Speaking  of  colliers  here  who  are 
advanced  in  years  he  says  : — *  I  once  worked  along- 
side of  them  for  three  months.  There  were  thirteen 
of  them — the  youngest  sixty-three,  the  eldest  seventy- 
five — and  I  really  must  say  that  several  of  them 
would  have  beaten  a  German  miner  between  thirty- 
six  and  forty  years  old  in  point  of  activity.  There  is 
good  reason  why  the  English  miner  should  be  the 
older  and  stronger  man  of  the  two.  He  has  time  to 
rest  properly,  and  he  enjoys  more  meat  than  potatoes. 
Generally  speaking,  overstrain  and  underfeeding 
disable  the  German  from  competing  with  him.' 
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Mr.  Dtickershon0  notes  with  satisfaction  that  easy 
4  stalls '  are  reserved  for  the  elderly  men,  so  that  they 
may  make  a  living,  and  that  this  practice  causes 
no  jealousy.  Again,  he  observes  the  good  habit  of 
settling  stalls  by  lot,  so  that  an  unpopular  workman 
cannot  be  victimised  by  the  overseer,  as  he  may  be  in 
Germany.  '  The  regulations  enforced  in  the  various 
mines  are  not  like  the  German  ones,  and  do  not 
bristle  with  penalties.'  *  No  German  who  is  in  work 
here  has  any  longing  to  return.7  In  talking  with 
Germans  in  England  he  frequently  heard  it  said, 
*  Germany  is  all  very  well  if  one  has  English  money 
to  spend  in  it.' l  However,  as  Mr.  Diickershoff  was 
compelled  to  leave  Germany  because  the  active  part 
taken  by  him  in  trade  unions  had  rendered  it  im- 
possible for  him  to  obtain  employment  in  his  native 
land,  and  as,  moreover,  his  views  appeared  originally 
in  a  German  newspaper  in  the  form  of  articles  which 
were  certainly  not  designed  to  allay  discontent  on 
the  part  of  the  German  working  classes,  scientific 
accuracy  undisturbed  by  bias  cannot  be  attributed  to 
his  statements. 

As  to  wages,  Mr.  DiickershoS  writes  : — <  My 
monthly  average  in  Germany  was  eighty  marks 
(31.  IBs.  4d.).  Here  I  received  during  1895,  accord- 
ing to  the  colliery  books,  111.  Us.  Id.  It  must  be 
admitted,  however,  that  I  was  favoured,  because  I 
had  to  fetch  my  wife  and  four  children  out  of 
Germany.'  Compare  with  these  figures  the  following 
table  prepared  by  the  British  Iron  Trade  Association 
for  the  Labour  Commission  in  1892,  that  is,  some 

S1  How  the  English  Workman  Lives,  by  a  German  coal  miner  (Ernst 
Diickershoff),  1899. 
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three  years  earlier  than   the  wage   given  above  for 
England : — 

Average  Wages  paid  to  Coal  Miners. 


— 

Under- 
ground 
per  day 

Above 
ground 
per  day 

Average 
annual  earn- 
ings of  all 
classes 

Average 
wages  per 
ton  raised 

Average 
value  of 
product 
per  ton 

Great  Britain  (Dur- 

5.  d. 

5.    d. 

£    s.  d. 

«.  d. 

S.   d. 

ham   and    North- 

umberland, where 

wages  are  highest) 

4  4 

3     5% 

52    0  0 

United  States  .                10  0 

5     5 

97     5  0 

3    7 

4  8£ 

Germany  . 

2  8 

1  10 

38    6  0 

2    2 

4  8 

France 

3  3 

2    4 

43  12  0 

4    0 

8  3 

Belgium  . 

2  6 

2     1 

34  19  0 

3  11 

6  9 

For  the  year  1900  the  average  wages  of  English 
colliers  are  given  as  33s.  lid.  (34*75  marks)  by  the 
Board  of  Trade,  while  for  the  same  year  21*40  marks 
— with  the  contributions  of  both  employer  and  man 
for  insurance  23*90  marks — is  given  by  the  '  Zeit- 
schrift  fiir  das  Berg-,  Hiitten-,  und  Salinenwesen  im 
preussischen  Staate,'  1902,  as  the  average  wage  of  a 
Prussian  collier.  According  to  the  comparisons  of 
Herr  Hasbach,1  who  recognises  the  great  local  dif- 
ferences in  wages,  a  hewer  in  the  North  of  England 
and  the  districts  where  earnings  are  highest  would 
receive  an  average  daily  wage  of  Is.  6d.y  while  the 
best  paid  hewers  in  Germany  would  receive  about 
5*24  marks  ;  but  to  the  latter  must  be  added  sixty-six 
pfennigs  to  represent  the  value  of  the  arrangements 
for  insurance.  For  other  underground  workers  65. 6d. 
in  England  would  correspond  with  3*38  marks  (with 
insurance  3*85  marks)  in  Germany,  and  for  workers 
above  ground  an  average  of  4s.  3d.  to  4s.  6d.  in 


1  In  Schmoller's  Jdhrbuch,  vol.  ii.  1903. 
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England  is  confronted  with  3*75  marks,  including  the 
value  of  insurance,  in  Germany. 

COKING 

The  value  of  coal  for  smelting  iron  depends  upon 
its  coking  qualities,  upon  the  strength  of  the  coke 
produced,  its  freedom  from  sulphur,  and  the  per- 
centage of  ash  remaining  after  combustion.  Coking 
involves  some  loss  of  calorific  power  and  volatile 
products ;  but  the  latter,  namely,  tar,  gas  liquor,  from 
which  ammonia  products  may  be  obtained,  and  coal- 
gas,  containing  benzene  and  its  homologues  in 
vapour,  and  from  which  cyanogen  and  sulphur  may 
also  be  extracted,  are  now  recoverable.  Of  these 
by-products  ammonium  sulphate,  which  is  required 
for  a  number  of  useful  purposes,  for  instance,  as  a 
fertiliser  and  for  refrigeration  and  electro-plating,  is 
the  most  valuable.  The  total  value  of  the  by-products 
may  stand  at  about  a  quarter  to  a  third  of  the  value 
of  the  coke.  Some  by-product  ovens  were  in  operation 
in  Durham  as  early  as  1886,  but  their  use  is  much 
less  common  in  this  country  than  in  Germany. 

Between  1885  and  1895  the  number  of  coke 
ovens  in  the  Mining  Board  District  of  Dortmund, 
Germany,  advanced  from  6,404  to  8,063;  and  of  the 
total  increase  of  1,659  as  many  as  1,558  were  by-pro- 
duct ovens,  the  number  of  which  advanced  from  306 
to  1,864  in  the  ten  years  in  question.1  Since  1895 
the  number  has  grown  largely,  and  in  1900  more 
than  40  per  cent,  of  the  total  quantity  of  coke 
manufactured  in  Germany  was  produced  on  the  by- 

1  Foreign  Office  Report,  1898,  on  the  Coal  Industry  of  Rhenish  West- 
phalia. 
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product  system.1  A  thousand  tons  of  coal  used  in 
Otto  Hoffmann  ovens  will  yield  on  an  average  750 
tons  of  coke,  thirty-five  tons  of  tar,  and  about  ten  tons 
of  sulphate  of  ammonia.  The  cost  of  dealing  with  a 
ton  of  coal  by  this  system  is  greater  than  the  cost 
under  the  old  system,  but  the  additional  cost  is  more 
than  counterbalanced  by  the  value  of  the  substances 
recovered.  The  750  tons  of  coke  would  be  worth, 
roughly,  about  560Z.,  while  the  ten  tons  of  sulphate 
of  ammonia  might  sell  for  about  125Z.  As  a  result 
of  the  employment  of  the  by-product  method  the 
importation  of  ammonia  into  Germany  fell  between 
1880  and  the  beginning  of  the  twentieth  century 
from  80,000  tons  to  30,000  tons.  Most  of  the  by- 
product coking  ovens  used  in  the  German  Empire 
are  built  according  to  the  system  of  Dr.  Otto  Hoff- 
mann ;  of  the  1,864  by-product  ovens  referred  to 
above,  as  many  as  1,262  were  of  this  type.  The 
delegates  of  the  British  Iron  Trade  Association  who 
visited  Germany  in  1896  noticed  the  large  use  made 
of  the  by-product  system,  but  they  declined  to  con- 
sider the  question  whether  the  coke  so  produced 
was  of  an  inferior  quality.  In  England,  however, 
numerous  authorities  hold  that  by-product  coke  is 
not  so  good  a  fuel  for  blast  furnaces  as  the  old 
beehive  coke.  The  coal  is  coked  at  a  higher  tem- 
perature in  the  beehive  ovens  than  in  by-product 
ovens,  and  is  said  to  be  more  resistant  to  the  '  solvent 
action  of  carbon  dioxide'  in  the  furnace.  Whether 
by-product  coke  is  satisfactory  or  not  seems  to  depend 
in  some  degree  on  the  kind  of  coal  used. 

1  Briigmann'a  Paper  to  the  Iron  and  Steel  Institute  at  Diisseldorf, 
1902. 
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By  a  Foreign  Office  Keport  of  1902  (Annual 
Series  2846)  we  were  informed  that  German  by- 
product coke  made  from  British  coal  was  competing 
successfully  with  British  coke  in  Baltic  ports.  Our 
Consul  at  Marseilles  has  also  reported  that  German 
coke  is  finding  a  market  in  the  South  of  France.1 
The  cause  assigned  for  this  competition  in  the  face 
of  the  admitted  excellence  of  Durham  coke  is  the 
great  saving  effected  in  Germany  by  the  extensive 
adoption  of  the  by-product  system ;  but  the  general 
trend  of  trade  cannot  be  deduced  from  a  few  picked 
transactions  the  peculiar  conditions  of  which  are 
unknown.  However,  the  German  exports  of  coke 
have  increased  greatly :  they  advanced  from  349,000 
metric  tons  in  1880  to  634,000  in  1885  and  2,130,000 
tons  in  1899.  Yet  our  exports  of  coke  and  cinders 
have  not  fallen  off  recently,  as  witness  the  figures 
below : — 


1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 


Thousand  tons. 

609 
603 
588 
700 
677 
978 
770 
867 
985 
808 


Again,  in  connection  with  German  exports  of 
coke,  the  premiums  on  export  paid  by  the  Coke  Syndi- 
cate must  not  be  forgotten.  In  1897  this  association 
paid  away  850,OOOZ.  as  bounties  on  export;  and  in 
some  cases  as  a  result  coke  has  actually  been  sold 
abroad  at  less  than  half  the  price  in  the  home  market. 

1  Foreign  Office  Reports,  Annual  Series  2855. 
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Even  less  use  is  made  of  by-product  ovens  in  the 
United  States  than  in  the  United  Kingdom.  In  the 
latter  country  in  1898  some  T25  million  long  tons  of 
coal  were  reduced  by  the  by-product  method,  while 
ten  times  as  much  passed  through  the  beehive  oven. 
In  the  former  country,  however,  as  late  as  1900, 
while  1*55  million  short  tons  were  coked  to  yield 
by-products,  some  30*58  million  short  tons— nearly 
twenty  times  the  former  amount — were  reduced  in 
the  older  fashion.  However,  in  the  United  States, 
according  to  Mr.  Schniewind,  'the  long  existing 
aversion  against  the  use  of  "  by-product  coke  ' '  in 
blast  furnaces  and  foundries  has  been  dispelled.'1 
This  statement  receives  some  confirmation  from  the 
latest  figures.  In  1900  the  coking  ovens  in  operation 
or  in  course  of  erection  in  the  United  States  were  :- 

(a)  By-product : 

Otto  Hofimann  system 1,626 

Semet-Solway  system 495 

Newton  Chambers  system      .  .60 

2,181 

(b)  Beehive  ovens 62,107 

64,288  ovens 

By  1901  the  number  of  by-product  ovens  had 
increased  to  3,293;  in  1899  it  had  been  only  1,020. 
Even  by  the  old  system  America  had  been  able  to 
supply  its  needs  with  very  cheap  coke,  partly  on  ac- 
count of  the  cheapness  of  its  coal.2  The  number  of 
ovens  of  all  kinds  increased  from  12,372  in  1880 

1  Mineral  Industry  Annual  (founded  by  Rothwell),  1901,  p.  135.     On 
the  use  of  by-product  ovens  see  also  the  report  of  the  Geological  Survey 
of  the  United  States. 

2  Bell's  Iron  Trade  of  United  Kingdom  <£c.  p.  69 ;  Sixteenth  Annual 
Report  of  the  United  States  Geological  Survey. 
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to  37,158  in  1890  and  61,386  in  1901.  That  the 
economies  of  the  by-product  system  are  by  no  means 
inconsiderable,  provided  that  no  great  fall  take  place 
in  the  value  of  the  coke  thereby  produced,  is  evident 
from  the  following  figures  as  to  the  quantity  and 
value  of  the  by-products  recovered  in  the  coking 
process  in  America  in  1901 :- 


Articles 

Quantity 

Value 

Tar  (gallons)  .... 
Sulphate  of  ammonia  (Ib.) 
Ammonia  liquor  (gallons) 

12,695,190 
12,927,627 
2,537,510 

dollars 

320,476 
844,320 
365,080 

Total     .... 

— 

1,029,876 

Note. — Estimates  of  coal  stores  in  the  earth  are  more  or  less  guess- 
work, but,  since  interest  was  excited  in  the  question  by  the  works  of  Hull 
and  Jevons,  numerous  calculations  of  the  available  supplies  in  this  country 
have  been  made.  Between  1866  and  1871  a  Royal  Commission  inves- 
tigated the  matter.  Dr.  Hull,  in  his  book  of  1897,  sums  up  on  the 
evidence  furnished  up  to  that  date,  and  concludes  that  our  accessible 
supplies  are  probably  in  excess  of  81,000  million  tons,  and  that  of  these 
nearly  60,000  million  tons  will  be  found  in  the  visible  coal  fields  and  areas 
which  are  only  partially  concealed.  The  results  of  similar  inquiries  made 
in  Germany  were  published  in  1893  in  a  short  treatise  by  Nasse :  a  resume 
of  this  work  will  be  found  as  an  appendix  to  Dr.  Hull's  book.  According 
to  Nasse  there  is  probably  109,000  million  tons  of  coal  in  Germany  within 
3,333  feet  of  the  surface,  and  therefore  procurable.  In  France  there  are 
supposed  to  be  from  17,000  to  19,000  million  tons  of  accessible  coal.  The 
United  Kingdom,  we  observe,  could  maintain  the  present  output  of  coal 
for  another  300  or  400  years. 


CHAPTEE  III 

IRON    AND    STEEL   INDUSTKIES 

IN  this  country  the  iron  and  steel  manufacture  is 
carried  on  chiefly  in  the  following  places  :  Cleveland, 
Durham  and  Northumberland,  West  of  Scotland, 
Cumberland,  South  Wales,  South  Yorkshire,  Derby 
and  Nottingham,  Staffordshire,  Worcestershire,  and 
Shropshire.  The  leading  place  is  the  North-east. 
Its  total  output  in  1899  was  3,251,396  English  tons 
of  pig-iron,  of  which  2,211,222  was  credited  to  North 
Yorkshire,  wherein  lies  the  famous  Cleveland  district, 
and  the  remainder  to  Durham  and  Northumberland. 
In  the  same  year  1,170,830  tons  were  produced  in 
Scotland  and  996,000  tons  in  South  Wales  and  Mon- 
mouthshire. In  the  Midlands  the  industry  is  less 
important  to-day  relatively  than  it  was  formerly. 
Figures  for  the  production  of  pig-iron,  the  basis 
of  steel-making,  and  the  manufacture  of  hardware, 
in  the  chief  countries  of  the  world,  are  stated 
below.  These  figures  are  derived  from  the  esti- 
mates of  experts  or  the  returns  made  voluntarily 
by  manufacturers ;  but  their  accuracy  is  no  doubt 
sufficient  to  give  the  general  idea  which  we  desire  to 
convey.  When  different  periods  are  being  compared 
in  the  same  place  the  figures,  being  derived  from  the 
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same  source,  yield  ratios  which  probably  correspond 
closely  with  the  facts. 

The  world's  production  of  pig-iron  in  1900  has 
been  estimated  at  41,000,000  English  tons,  and  of 
this  77  per  cent,  has  been  attributed  to  the  United 
States,  Great  Britain,  and  Germany.  The  various 
countries  produced  the  quantities  tabulated  below 
(,000's  omitted)  :  — 


United  States  . 
United  Kingdom     . 
Germany  and  Luxemburg 
Russia      .... 
France     .... 
Belgium  .... 
Austria     .... 
Hungary .... 
Sweden    .... 
Spain       .... 
Canada    .... 
Bosnia     .... 
Italy        .... 
Japan      .... 


18,789' 

8,960' 

8,521' 

2,896' 

2,699' 

1,019' 

1,000' 

452' 

527' 

294' 

86' 

39' 

24' 

21' 


Succinctly  stated  the  relative  positions  of  the 
British  iron  and  steel  industries  have  been  as 
follows : — 

Annual  Average  Output  of  Pig-iron  in  English  ions. 


1876-80 

1886-90 

1896-1900 

Million 
tons 

Per  cent, 
of  world's 
output 

Million 
tons 

Per  cent, 
of  world's 
output 

Million 
tons 

Per  cent, 
of  world's 
output 

Great  Britain 

6-66 

45-0 

7-76 

32-8 

8*89 

25-0 

Germany 

2-14 

14-5 

4-13 

17-5 

7-31 

20-5 

United  States 

2-20 

14-9 

7-08 

29-9 

11-49 

32-3 

The  World    . 

14-81 

100-0 

23-64 

100-0 

35-59 

100-0 

1  For  purposes  of  trade  comparison,  Luxemburg  is  taken  with  the 
German  Empire,  since,  though  an  independent  Duchy,  it  is  a  part  of  the 
Imperial  Zollverein. 
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Annual  Average  Output  of  Steel  in  English  tons. 


— 

1876-80 

1886-90 

1896-1900 

Million 
tons 

Per  cent, 
of  world's 
output 

Million 
tons 

Per  cent, 
of  world's 
output 

Million 
tons 

Per  cent, 
of  world's 
output 

Great  Britain 
Germany 
United  States 
The  World    . 

1-02 
•51 
•81 
3-06 

33-33 
16-67 
26-47 
100-0 

3-27 

1-79 
3-29 
10-03 

32-60 
17-85 
32-80 
100-0 

4-66 
5-52 
8-45 
23-25 

20-04 
23-74 
36-34 
100-0 

It  is  noticeable  that,  while  our  percentage  of  the 
world's  output  of  steel  is  less  than  our  percentage 
of  the  world's  output  of  iron,  Germany  produces  a 
greater  proportion  of  the  world's  steel  than  of  its 
iron.  This  difference  is  explained  by  the  foreign 
trade  in  pig-iron.  England  has  exported  of  late 
years  over  1,000,000  tons  more  pig-iron  than  she  has 
imported,  while  Germany  has  habitually  received  an 
excess  of  imports  of  about  three  times  that  amount. 

Contrast  with  the  table  given  above  the  quantities 
of  iron  produced  in  the  chief  countries  in  1854  : — 


Great  Britain  . 
France    . 
United  States . 
Germany 


3-00  million  tons 

'75 
1-75 

•40 


France  has  been  omitted  from  the  tables  above 
relating  to  recent  years,  as  her  advance  in  respect  of 
the  iron  and  steel  industries  is  much  less  remarkable 
than  that  of  Germany  or  the  United  States.  The 
output  of  pig-iron  from  French  furnaces  was  no 
more  than  2-14  million  English  tons  in  1901,  that 
is,  less  than  a  quarter  of  the  English  production  and 
a  little  more  than  a  seventh  of  the  production  in  the 
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United  States.1  To  Eussia,  whose  output  in  190c 
was  about  2,570,000  English  tons,  we  shall  refer  at 
the  end  of  this  chapter. 

If  the  figures  for  the  United  States  and  Germany, 
as  compared  with  those  for  the  United  Kingdom, 
need  cause  no  serious  apprehension,  at  least  they 
call  for  some  examination  of  the  relative  efficiencies 
and  advantages  in  respect  of  the  iron  and  steel 
industries  of  these  three  countries.  To  such  an  ex- 
amination we  shall  now  direct  our  attention,  taking 
first  the  costs  of  assembling  materials. 

In  respect  of  natural  advantages  it  cannot  be 
said  that  any  one  of  the  countries,  Great  Britain, 
Germany,  and  the  United  States,  far  surpasses  the 
others.  In  England  coal  and  ore  lie  in  many  places 

1  The  following  figures  for  France  might  be  given  here : — 


1888 
1898 


1,683,000  metric  tons. 
2,525,000       „ 


The  furnaces  in  blast  increased  in  the  same  period  from  106  to  111. 


— 

Steel 

Increase 

Bessemer    . 
Open-hearth 

1888 

1898 

metric  tons 

403,800 
188,400 

metric  tons 

883,600 
550,100 

119  per  cent. 
192    „    „ 

591,700 

1,433,700 

142    „    „ 

— 

Bessemer 

Open-hearth 

1888 

1898 

1888 

1898 

Acid 
Basic     . 

219,800 
183,500 

245,600 
638,000 

154,000 
34,400 

355,000 
195,100 

403,300 

883,600 

188,400 

550,100 
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in  close  proximity,  and  for  the  places  on  the  coast 
Spanish  ores  from  Bilbao  and  the  recently  discovered 
rich  magnetic  ore  deposits  in  Swedish  Lapland  are 
easily  procured.  Germany  possesses  a  vast  store 
of  wealth  in  the  '  minette '  ores  of  Luxemburg  and 
Lorraine  now  that  their  conversion  into  steel  has 
been  rendered  economical  by  improvements  in  the 
1  basic  '  process  ;  and  material  is  furnished  for  a  coke 
almost  equal  in  quality  to  that  of  Durham  by  the 
Westphalian  coal  fields,  upon  which  the  chief  iron 
industry  of  Germany  is  placed.  No  part  of  the 
German  industry,  however,  is  so  well  situated  for 
receiving  imported  material  as  much  of  the  English 
industry,  although  the  Dortmund  district  can  now  be 
served  from  the  sea  by  the  Ems-Dortmund  Canal, 
which  was  opened  in  1899.  In  the  United  States, 
again,  ore  and  coal  lie  close  together  in  Alabama 
and  Tennessee,  where,  however,  the  iron  and  steel 
industries  have  not  assumed  considerable  proportions  ; 
and  the  industry  of  Pennsylvania,  where  most  of  the 
American  furnaces  are  to  be  found,  in  spite  of  the 
remoteness  of  the  locality  from  the  Lake  Superior 
ore  deposits,  can  utilise  the  Great  Lakes  for  the  trans- 
portation of  ores  over  most  of  the  distance  that  must 
be  traversed  by  them.  The  Pennsylvania!!  industry, 
moreover,  is  placed  hard  by  the  coal  field  of  Connells- 
ville  and  large  supplies  of  natural  gas. 

Let  us  now  consider  in  closer  detail  the  costs  of 
assembling  materials  in  the  three  countries.  In 
1876  Sir  Lowthian  Bell  reported  that  the  cost  of 
assemblage  of  material  for  a  ton  of  pig  was  about 
II.  15s.  3d.  at  Pittsburg,  and  9s.  6d.  in  Alabama,  and 
that  the  former  figure  was  much  above  the  corre- 
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spending  cost  in  any  district  of  Great  Britain.  At 
that  time  only  a  little  over  a  million  tons  of  ore 
were  obtained  yearly  from  the  Lake  Superior  deposits, 
and  it  was  thought  by  some  that  the  ores  of  the 
highest  grade  might  soon  be  exhausted.  In  1890 
Sir  Lowthian  Bell  again  examined  the  question  of 
the  comparative  costs  of  production  in  the  United 
Kingdom  and  the  United  States,  and  in  contrasting 
Pittsburg  and  West  Cumberland,  in  respect  of  the 
cost  of  assembling  materials,  arrived  at  these  results 
for  a  ton  of  pig l  :- 

Pittsburg  West  Cumberland 

*.      d.  i.    d. 

Ore     .  .    18    2  22 

Coke   ....      5    6  7    7£ 

Limestone  .  0  10  06 


146  10    3 

Lastly  Dr.  Bone  has  made  the  following  calcula- 
tions, using  for  his  estimates  of  American  costs  the 

1  In  this  comparison  for  England  a  case  is  selected  in  which  home 
ores  only  are  used,  but  to-day  we  import  nearly  one-third  of  the  ore  con- 
sumed in  our  furnaces.  At  the  time  when  this  calculation  was  made  our 
importations  of  ore  were  relatively  much  less. 

At  the  same  time  Sir  Lowthian  Bell  made  the  following  estimates  as 
to  the  costs  of  material  and  labour : — 

Pittsburg  West  Cumberland 

£    s.       d.  £    ».     d. 

Ore 0  11    7f          0  14  10 

Coke       .        •        .        .        .        .082  09    4f 

Limestone 0    0    8£          0    0 


106  152 

• 

£      s.      d.  £      s.      d. 

Labour 059  029 

Other  charges          .        .        .        .030  0    2    0 

Total  cost  of  production,  includ- 
ing costs  of  material,  carriage, 
and  manufacture  .  .  2  18  9  2  0  8 
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report  of  the  recent  commission  to  the  United  States 
of  the  British  Iron  Trade  Association l : — 

(a)  Estimated  cost  of  assembling  materials  for  a  ton  of  iron  at  Pitts- 
burg  for  furnaces  using  Lake  ores. 

1901 

I'S  ton  Lake  ore  at  lls.  6d.     . 
0*9  ton  Connellsville  coke  at  3s.  Id. 
0*4  ton  limestone  at  IQd. 

Totals    , 


Lowest 

*.     rf. 

*.    d. 

20    8| 

at  6s.  3d. 

11     3 

2     9 

at  2s.  1(Z. 

1  10i 

0    4 

at  IQd. 

0    4 

23 


13 


(b)  Estimated  cost  of  assembling  materials  for  a  ton  of  iron  at  Middles- 


brough for  furnaces  using  Spanish  ores. 

1901 

2-2  tons  ore  at  6s 13    2^ 

1/0  ton  Durham  coke  at  2s.     .        .20 
0*4  ton  limestone  at  3s.   .        .        .      1 

Totals   .  .     16 


21 
2 


Lowest 
*.     d. 

at  4s.  6d.    9  10| 
at  2s.          20 
at  3s.  1     2i 


13     1 


Thus  we  have  the  cost  of  assemblage  in  three 
periods  as  1Z.  15s.  3d.,  11.  4s.  6^.,  and  11.  3s.  9±d. 
(lowest  13s.  5%d.)  at  Pittsburg,  compared  with  about 
10s.  3d.  in  West  Cumberland  twelve  years  ago,  and 
16s.  5d.  (minimum  13s.  l^Z.)  at  Middlesbrough  to-day. 
Moreover,  as  Dr.  Bone  points  out,  if  home  ores  are 
used,  the  cost  of  assemblage  at  Cleveland  can  be  no 
more  than  9s.  3^d.,  made  up  as  follows  : — 


3'5  tons  Cleveland  ore  at  Is.  6d. . 
I'l  ton  Durham  coke  at  2s. 
0'6  ton  limestone  at  3s.       . 


*.  d. 

5  3 

2  2} 

1  10 

9  8 


With  regard  to  the  position  on  the  Continent,  in 
1886  Sir  Lowthian  Bell  expressed  the  opinion  that 


1  An  account  of  the  splendid  organisation  of  transport  between  the 
Lake  Superior  ore  mines  and  Pittsburg  will  be  found  in  the  last  chapter. 
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even  the  German  furnaces  competing  most  success- 
fully with  this  country,  namely,  those  on  or  near 
the  Ehine,  could  not  produce  foundry  or  ordinary  pig 
for  puddling  so  cheaply  as  Cleveland  by  several 
shillings  because  of  the  higher  costs  of  assembling 
materials ;  but  to-day  the  cost  of  assemblage  is  less 
than  it  used  to  be  since  the  ores  of  Luxemburg  and 
Lorraine  have  been  rendered  economically  workable 
by  the  basic  process.  Belgium,  according  to  Sir 
Lowthian  Bell,  was  a  little  less  favourably  situated 
than  South  Wales  in  respect  of  cheap  supplies  of 
Spanish  ore,  while  the  cost  of  coke  in  Belgium  was 
about  the  same  as  in  England.  Ten  years  later, 
when  the  delegates  of  the  British  Iron  Trade 
Association  visited  Belgium  and  Germany,  they 
estimated  that  the  expense  of  bringing  home  ores 
to  the  furnaces  was  generally  higher  abroad  than  in 
this  country,  because  the  distances  to  be  traversed 
were  greater.  However,  since  most  of  the  works  of 
Northern  Germany  procure  immense  quantities  of 
ore  from  Luxemburg  and  Lorraine,  the  charge  for 
transport,  it  was  pointed  out,  would  be  reduced  when 
the  canalisation  of  the  Moselle  was  complete.  Dr. 
Bone,  writing  even  more  recently,  states  his  opinion 
thus  : — '  It  is  rather  difficult  to  form  an  approxi- 
mate estimate  in  this  case,  because  the  Westphalian 
furnaces  are  fed  with  mixtures  of  various  ores,  and 
there  is  little  available  information  as  to  the  cost  of 
getting  the  fuel  to  the  furnaces.  Taking,  however, 
a  typical  ore  charge  as  composed  of  about  equal 
proportions  of  Spanish  haematite,  Nassau  ore,  and 
Lorraine  minette  ores,  the  cost  of  assembling  ores 
per  ton  of  iron  would  be  about  14s.  IQd. ;  and  if  we 
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allow  2s.  for  assembling  the  ton  of  coke,  and  0*5  ton 
of  limestone  required,  the  total  cost  would  amount 
to  about  165.  IQd.'  The  conclusions  to  which  we 
are  apparently  driven  by  the  available  evidence 
are  partially  corroborated  by  a  recent  writer  in 
1  Stahl  und  Eisen,' l  who  says  that  Cleveland  is  so 
advantageously  placed  that  the  cost  of  assembling 
raw  materials  there  is  less  than  in  any  spot  in 
Germany. 

The  prices  at  which  iron  and  steel  can  be 
produced  in  Great  Britain  the  United  States,  and 
Germany  will  now  be  considered. 

In  the  year  1867  Sir  Lowthian  Bell  undertook 
a  journey  abroad  for  the  purpose  of  ascertaining  what 
grounds  existed  for  the  alleged  severity  of  foreign 
competition.  The  results  were  published  in  a 
pamphlet  entitled  '  Our  Foreign  Competitors  in  the 
Iron  Trade.'  Having  visited,  in  company  with  Mr. 
Lancaster,  France,  Belgium,  and  Westphalia,  Sir 
Lowthian  Bell  stated  that  neither  he  nor  his  com- 
panion could  believe  that  any  justification  existed 
for  assigning  to  the  British  industry  a  lower  place 
than  its  foreign  rivals.  '  We  have/  he  said,  '  our 
blast  heated  to  a  point  never  dreamt  of  abroad,  and 
we  have  furnaces  the  dimensions  of  which  have 
excited  the  astonishment  of  Continental  ironmasters, 
whose  opinions '  (which  he  quoted  in  his  report  and 
elsewhere)  *  are  in  strict  confirmation  of  the  superiority 
now  maintained.  I  do  believe,  however,'  he  added, 
*  that  among  the  higher  officers  engaged  in  French 
mines  and  ironworks  you  will  find  more  frequently 
than  is  the  case  with  ourselves — gentlemen  of  con- 

1  November  1,  1900. 


64  FOREIGN  COMPETITION 

siderable  attainments  in  the  physical  sciences/  The 
general  condition  of  the  Continental  iron  trade  in 
those  days,  therefore,  appears  to  have  been  correctly 
summed  up  by  the  '  Statist ' : — '  Foreign  competition, 
though  it  has  sharpened  the  struggle,  has  not  gained 
largely  upon  us.7  And  while  England  stood  first 
in  efficiency,  English  real  wages  were  the  highest  in 
Europe.  As  an  illustration  of  Continental  rates  at 
that  time  we  may  quote  those  paid  at  Krupp's  works 
at  Essen,  where  between  8,000  and  10,000  hands 
were  employed.1  Day  workmen  and  helpers  received 
only  Is.  %%d.  to  Is.  9^d.  a  day,  while  the  wages  of 
smiths,  puddlers,  carpenters,  and  masons  averaged 
only  2Z.  8s.  to  61.  15s.  a  month.  These  wages  were 
the  most  liberal  to  be  found  in  any  part  of  Germany. 
Coarse  provisions,  indeed,  were  cheaper  abroad ;  but 
the  cheapness  of  provisions  alone  will  not  account 
fully  for  the  lowness  of  the  Continental  money 
wage  which  was  common  at  the  time.  German 
frugality,  however,  caused  the  best  to  be  made  of 
low  earnings,  and  in  works  like  those  at  Essen  the 
economies  practised  in  consumption  no  doubt  enabled 
a  high  standard  of  vigour  to  be  maintained.  There, 
for  example,  1,500  of  the  workmen  lived  together  in 
a  barracks  with  an  eating-room  in  common,  in  which 
food  and  lodging  could  be  procured  for  the  small 
sum  of  Wd.  a  day.  The  real  wage  of  a  workman  at 
Krupp's  was  higher  than  the  money  wage  in  relation 
to  general  prices  would  lead  one  to  suppose,  for  the 
advantages  which  the  excellent  organisation  of  the 
Krupps  brought  about  must  be  regarded  as  a  part  of 
their  workmen's  real  incomes. 

1  These  works  contain  to-day  about  25,000  men. 
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In  the  decade  between  the  '  middle  seventies ' 
and  the  '  middle  eighties '  great  alteration  had  been 
effected  in  the  relative  outputs  of  the  countries  under 
examination.1  As  regards  pig-iron,  Great  Britain 
had  added  some  1,500  million  kilograms  to  its  output 
of  6,500  millions  in  the  earlier  period,  that  is,  an 
increase  of  about  23  per  cent. ;  while  the  German 
output,  advancing  from  2,000  millions  to  some  3,500 
millions  or  more,  had  increased  at  least  75  per  cent. 
In  respect  of  the  production  of  steel,  on  the  other 
hand,  the  figures  for  Great  Britain  for  the  two  periods 
were  approximately  600  and  2,100  millions,  compared 
with  something  over  300  millions  and  1,100  millions 
in  Germany.  In  both  countries,  therefore,  the  per- 
centage of  increase  was  much  the  same — roughly 
from  250  to  270  per  cent.  In  the  next  period,  say 
from  about  1885  to  1890,  the  percentage  of  increase 
in  the  output  of  pig-iron  was  6  per  cent,  in  Great 
Britain  and  26  per  cent,  in  Germany,  while  the  per- 
centage of  increase  in  the  production  of  steel  was 

1  A  continuous  review  of  the  comparative  state  of  affairs  on  the  Con- 
tinent and  in  England  from  the  period  of  which  we  have  already  written 
until  the  present  time  can  be  drawn  up  from  undoubted  authorities.  In 
1880  the  Iron  and  Steel  Institute  visited  Germany.  In  1886  Sir  Lowthian 
Bell  published  an  exhaustive  work  on  The  Iron  Trade  of  the  United 
Kingdom  compared  with  that  of  the  other  Chief  Iron-making  Nations. 
In  1894  the  British  Iron  and  Steel  Institute  visited  the  Continent.  Two 
years  later  the  British  Iron  Trade  Association  determined  to  institute  an 
inquiry  into  the  conditions  of  the  Continental  iron  and  steel  industries, 
and,  the  inquiry  having  been  conducted  by  delegates,  a  report,  together 
with  an  account  of  the  delegates'  proceedings,  was  issued  shortly  after 
their  return.  Even  more  recent  information  is  given  in  two  papers,  the 
one  by  R.  M.  Daelen  of  Diisseldorf  on  Progress  in  Steelworks  Practice 
in  Germany  since  1880,  and  the  other  by  W.  Briigmann  on  The  Progress 
and  Manufacture  of  Pig-iron  in  Germany  since  1880,  which  were  read 
to  the  Iron  and  Steel  Institute  on  the  occasion  of  its  visit  to  the  Diissel- 
dorf Exhibition  in  1902. 

I.  F 
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about  75  in  the  former  country  and  100  in  the 
latter. 

The  more  rapid  development  of  Germany  on  the 
whole  need  not  have  occasioned  any  deep-seated 
disquietude.  Development  can  naturally  be  more 
rapid  where  there  is  greater  scope  for  development, 
especially  if  protective  tariffs  be  resorted  to.  England 
had  possessed  almost  a  monopoly  in  meeting  the 
world's  requirements  as  to  many  classes  of  manu- 
factures, and  such  a  position  she  could  not  reasonably 
expect  to  retain.  By  persevering  labour,  close  appli- 
cation, and  openness  to  receive  instruction  from  other 
countries,  the  people  of  Germany  have  raised  their 
industries  to  a  level  with  our  own  in  many  branches, 
and  possibly  to  a  position  of  slight  superiority  in 
some  branches.  Until  a  comparatively  recent  date 
most  Continental  iron,  steel,  and  engineering  industries 
were  in  a  very  backward  condition.  As  an  example 
we  may  mention  that  in  1842,  when  railways  were 
first  introduced  into  France,  all  the  rails  were  imported 
by  Thomas  Brassey  from  the  United  Kingdom,  though 
the  duty  exceeded  the  cost  price.  The  locomotives 
were  made  in  France,  but  by  English  workmen. 
Similarly,  in  1855-57,  all  the  bridge  work  and  engines 
for  the  Grand  Trunk  Eailway  of  Canada  were  made 
on  the  banks  of  the  Mersey  at  works  which  had  been 
established  for  the  purpose.  The  gigantic  foundries 
and  engineering  works  of  the  United  States  had  not 
then  come  into  existence. 

The  quantity  of  steel  produced  has  recently 
assumed  year  by  year  a  larger  proportion  of  the 
total  output  of  metal ;  the  reason  is  to  be  found 
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in  the  diminishing  cost  of  steel,  which  has  caused 
it  to  supplant  malleable  iron  for  numerous  purposes. 
In  1879,  for  example,  88  per  cent,  of  the  tonnage 
of  vessels  built  in  Great  Britain  was  of  iron,  but 
at  the  end  of  the  nineteenth  century  96  per  cent, 
of  the  tonnage  built  was  of  steel.  The  fall  in  the 
price  of  steel  was  largely  due  to  improved  applica- 
tions of  the  invention  of  Bessemer,  made  in  1856,  by 
which  the  price  of  mild  steel  had  been  lowered  almost 
at  once  by  about  101.  a  ton,  and  of  that  of  the  brothers 
Siemens,  which  had  been  made  as  early  as  1861,  but 
had  not  met  with  immediate  success.  The  Siemens' 
invention  of  the  open-hearth  process  is  a  complement 
of  Bessemer's  invention,  since  the  quality  of  Bessemer 
steel  is  not  suitable  for  various  purposes,  such,  for 
instance,  as  the  manufacture  of  ship  plates. 

The  fall  in  the  price  of  steel  was  also  due  to 
new  inventions :  of  these  the  most  important  is 
the  invention  made  by  Thomas  and  Gilchrist  in 
1878,  by  which  the  difficulty  of  providing  Bessemer 
converters  with  a  durable  basic  lining  was  over- 
come. Prior  to  this  invention  the  Bessemer  process 
could  not  be  applied  to  a  phosphoric  ore.  Hence 
Bessemer's  system  could  not  be  employed  for  the 
conversion  of  pigs  made  from  most  German  ores ; 
it  was  confined  to  the  non-phosphoric  iron  obtained 
from  pure  ores  such  as  h&matite.  Thomas  and 
Gilchrist's  invention  consisted  in  the  use  of  calcined 
dolomite  for  the  lining  of  the  converter,  which  on 
account  of  its  '  basic '  character  combined  readily 
with  phosphoric  acid. 

The  introduction  of  the  basic  process  benefited 

F  2 
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Germany  far  more  than  England,  because  almost 
all  German  ores  are  highly  phosphoric,  and  German 
works  could  not  procure  Spanish  ore  so  cheaply  as 
English  works.  Hence  no  doubt  the  reason  why  in 
the  decade  closing  about  the  middle  '  eighties  '  the 
German  output  of  steel  did  not  advance  much,  if  at 
all,  on  the  British  (whereas  it  did  considerably  in  the 
next  five  years),  although  the  German  output  of  iron 
increased  at  a  far  greater  rate  than  ours — for  the 
'  basic '  process  was  not  invented  until  1878,  and 
a  short  interval  preceded  its  general  adoption  where 
conditions  were  suitable. 

The  rapid  growth  of  the  iron  and  steel  industries 
taken  as  a  whole  and  the  very  rapid  growth  of 
the  iron  industry  in  Germany  between  the  middle 
'  seventies '  and  the  middle  '  eighties  '  would  lead 
one  to  expect  that  a  high  stage  of  efficiency  had  been 
attained,  and  certainly  Sir  Lowthian  Bell  when  re- 
porting on  the  subject  in  1886  did  speak  more  favour- 
ably of  the  state  of  affairs  abroad  than  he  had  done 
previously.  Sir  Lowthian  Bell  did  good  service  in 
presenting  the  situation  as  a  whole ;  for  the  public 
mind  inclines  sometimes  to  be  influenced  more  by 
particular  events  than  by  broad  movements.  For 
example,  as  early  at  1876  a  distinguished  English 
engineer  said  that  he  had  obtained  from  Germany 
for  use  in  Holland  a  quantity  of  iron  bridge  work,  of 
a  workmanship  as  good  as,  or  superior  to,  that  of 
English  houses,  and  much  cheaper ; 1  and  shortly 
after  rolled  girders  were  imported  in  large  quantities 
into  the  United  Kingdom.  This  naturally  caused 
some  feeling  of  dismay ;  but  the  explanation  of  the 

1  Bell's  Iron  Trade  of  the  United  Kingdom,  p.  89. 
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facts  was,  as  Sir  Lowthian  Bell  pointed  out,  that 
the  extent  to  which  rolled  girders  were  introduced 
by  foreign  architects  into  their  designs  had  caused  a 
large  demand  for  such  metal  work,  with  the  result 
that  excellent  specialised  mills  were  established  to 
produce  it,  and  that  foreign  work  of  this  character 
became  cheaper  and  better  than  English  work  of 
the  same  kind,  and  was  more  expeditiously  executed. 
Ultimately,  however,  the  demand  in  this  country 
became  sufficient  to  keep  girder  mills  at  constant 
work,  and  girder  mills  therefore  appeared,  which 
were  at  least  equal  in  Sir  Lowthian  Bell's  opinion 
to  any  plant  of  the  same  kind  abroad.  Upon 
examining  the  figures  as  to  cost  of  production  at 
one  of  the  most  recent  English  mills  Sir  Lowthian 
Bell  found  that  it  produced  cheaper  than  foreign 
establishments.1  The  same  authority  also  collected 
some  interesting  figures  in  1879  and  1880,  from  which 
he  constructed  the  following  tables  to  represent  the 
comparative  economies  of  English  and  German  work 
at  that  time.  In  each  case  the  figure  for  England  is 
to  be  taken  as  100  : — 

Converters : 

Work  done  per  man 81*17 

Cost  of  labour  in  ingots 63'24 

Average  daily  earnings 43'24 

Rail  Mitt  : 

Work  done  per  man lOO'OO 

Cost  of  labour  per  ton  of  rails     .....     86' 11 
Average  daily  earnings 61*18 

The  advantage  in  respect  of  price  possessed  by 
the  German  finished  product  was  about  24  per  cent. ; 

1  Iron  Trade  of  the  United  Kingdom,  1886,  pp.  63,  64. 
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but  this  was  neutralised  by  the  cost  of  carriage  on 
all  goods  sent  here.1  In  another  part  of  the  work 
from  which  these  calculations  are  taken  figures  are 
given  for  an  English  and  a  German  plate-rolling  mill 
which  would  not  have  been  put  forward  if  they  were 
to  be  regarded  as  exceptional.  They  showed  a 
relative  state  of  affairs  as  regards  cost  of  production 
the  reverse  of  that  depicted  above ;  but,  as  it  was 
clearly  pointed  out,  an  explanation  the  same  in 
character  as  that  which  accounted  for  our  impor- 
tation of  rolled  girder  work  could  be  found,  namely, 
that  the  article  produced  was  a  specialty  in  one  of 
the  countries.  The  English  mill  possessed  an  advan- 
tage of  24  per  cent,  in  price,  but  this  wrould  have  been 
entirely  removed  had  the  German  manufacturer  been 
dealing  as  a  rule  with  orders  of  the  same  description 
as  those  placed  by  British  shipbuilders.  As  the 
details  give  some  interesting  information  about 
wages  they  are  worth  quotation  here.  At  the  plate- 
rolling  mill  in  the  North  of  England  seventy-two 
men  and  boys  received  on  an  average  Is.  9^d.  per 
day,  while  sixty-six  men  and  boys  at  a  German  mill 
received  3s.  6d.  per  day ;  but  the  output  of  the 
English  mill  waa  three  times  that  of  the  German 
mill.2 

In  conclusion  Sir  Lowthian  Bell  said  that  he 
had  seen  no  smelting  works  in  the  Old  World  or 
the  New  to  compare  with  those  at  Middlesbrough, 
and  that  foreign  visitors  had  made  the  same 
remark  to  him.  He  attributed  British  superiority 
to  our  better-fed  men  :  a  fact  which  he  had  heard 

1  Iron  Trade  of  the  United  Kingdom,  1886,  p.  94. 

2  Ibid.  pp.  92,  93. 
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c  generally  admitted  abroad/ 1  English  puddlers, 
however,  pursued  the  doubtful  policy  of  doing 
only  a  fixed  quantity  of  work  per  day,  whereas 
foreign  puddlers  laboured  uninterruptedly  throughout 
the  normal  day;  but  English  puddlers  nevertheless 
received  much  higher  wages  than  any  Continental 
puddlers.2  So  far  as  British  manufacturers  were 
undersold,  it  was  chiefly  in  respect  of  goods  into  the 
production  of  which  much  skilled  labour  entered,  and 
this  was  consequent,  not  upon  the  greater  efficiency 
of  the  foreigner,  apparently,  but  upon  his  greater 
efficiency  per  unit  of  wages.2  However,  that  in  one 
matter  Germany  was  leading  we  might  infer  from 
Sir  Lowthian  Bell's  cautious  admission.  '  In  Great 
Britain/  he  wrote,  '  there  are  to  be  found  instances 
of  highly  educated  men  attached  to  the  laboratories 
now  so  common  in  our  larger  ironworks ;  but  I  am 
not  sure  whether  chemists  of  the  higher  class  are 
not  more  frequently  met  with  on  the  continent  of 
Europe  than  in  British  establishments.3 

Passing  on  another  decade  and  contrasting  the 
figures  of  1898  with  those  of  the  middle  '  eighties  ' 
we  notice  the  following  significant  facts.  In  the 
earlier  period  between  three  and  four  times  as  much 
iron  as  steel  was  made  in  both  England  and  Ger- 
many; in  the  latter  period  in  both  countries  the 
proportion  of  steel  to  iron  was  considerably  over 
one-half — in  England  ten-nineteenths,  in  Germany 
almost  as  much  as  five-sixths.  In  the  former  period 
more  than  twice  as  much  iron  and  nearly  twice  as 
much  steel  had  been  made  in  England  as  in  Germany  : 

1  Iron  Trade  of  tlie  United  Kingdom,  1886,  pp.  101,  102. 
-  Ibid.  p.  88.  ;  Ibid.  p.  99. 
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in  the  latter  period  Germany  produced  nearly  six- 
sevenths  as  much  iron  as  England,  and  more  steel 
in  the  proportion  of  about  five  to  four.  The  actual 
figures  for  1898  were  : — 

Tons  of  pig-iron.  Tons  of  steel 

Great  Britain  ....    8,610,000  4,666,000 

Germany1       ....     7,232,988  5,780,000 

By  1896  the  comparative  state  of  affairs  had 
certainly  become  such  as  to  justify  the  appointment 
of  the  delegation  to  the  Continent,  of  which  mention 
has  already  been  made ;  yet  the  skilled  observers 
who  constituted  this  delegation  observed  nothing  in 
Belgium  or  Germany  to  lead  to  the  conclusion  that 
the  United  Kingdom  was  falling  behind.  While 
appreciating  fully  the  technical  instruction  of  the 
German  engineers,  they  were  able  to  say  that  in 
most  processes  the  United  Kingdom  was  at  least  as 
advanced  as  Germany.  They  spoke  highly  of  the 
physique  of  the  German  workmen,  their  sobriety, 
steadiness,  and  readiness  to  act  on  instructions,  and 
expressed  their  belief  that  early  military  training  had 
contributed  in  no  small  degree  to  the  cultivation  of 
industrial  capabilities.  Nevertheless  they  asserted 
with  some  confidence  that  any  difficulty  we  might 
have  to  encounter  in  competing  with  Germany  would 
not  be  due  to  the  greater  cost  of  British  labour. 
British  labour,  if  more  highly  paid,  was  said  to  be 
more  efficient — in  proportion  at  least.  It  is  somewhat 
difficult  to  arrive  at  an  estimate  of  the  comparative 
levels  of  wages  in  the  iron  and  steel  industries  in 
England  and  Germany  on  account  of  the  different 

1  These  and  the  preceding  figures  for  Germany  include  the  output  of 
Luxemburg. 
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systems  of  arranging  labour  in  the  works  in  the  two 
countries ;  but  it  would  appear  that  English  and 
German  wages  in  these  industries  are  not  so  greatly 
dissimilar  as  in  most  other  industries.1 

The  most  striking  features  both  of  the  report  and 
the  evidence  of  the  delegates  are  the  references  to 
organisation.  German  works  were  said  to  be  neat, 
clean,  and  well-designed,  while  the  hands  were  de- 
scribed as  orderly  and  well-marshalled ;  little  waste 
of  time  or  materials  was  observable,  and  most  points 
of  method  appeared  to  have  been  carefully  thought 
out.  In  several  cases  parties  of  English  delegates 
reported  that  the  businesses  visited  by  them  worked 
smoothly  and  steadily  like  perfect  pieces  of  mechan- 
ism ;  that  little  slovenliness  was  to  be  seen  and 
loafing  was  very  unusual.  The  cause  might  consist, 
in  some  degree,  in  the  early  military  training  of  the 
hands.  It  consists  also  in  some  degree  no  doubt 
in  the  methodical  German  mind,  the  docility  of 
the  German  workman,  the  regard  for  his  comfort 
on  the  part  of  employers — perhaps  in  some  cases 
a  regard  expressing  itself  in  a  way  which  the 
average  British  workman  would  resent — together 
with  the  natural  thoughtfulness  of  the  German  and 
the  excellent  system  of  education  by  which  it  is 
encouraged. 

Works  management  in  Germany  has  certainly 
attained  to  a  high  stage  of  efficiency.  Major  Patchett 
said  of  one  works  :  '  I  have  rarely  in  my  life  been  in 
a  works — in  fact  I  may  say  never — where  the  ad- 
ministration was  so  perfect,  where  the  machinery 

1  See  Report  of  Delegates  and  Schmoller's  Jahrbuch,  vol.  xx.  p.  531, 
and  vol.  xxvii.  part  ii.  p.  25. 
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was  so  good,  and  where  we  could  teach  them  so 
little.  I  do  not  hesitate  to  say  that  anybody 
interested  in  the  iron  and  steel  trades  can  learn 
something  there.  The  sheet  mill  was  to  me  a 
marvel.'  Of  the  same  place  Mr.  Trow  said  : '  I  never 
saw  such  a  compact  place ;  and  yet,  with  all  the  men 
there,  it  was  not  crowded  at  all.'  Of  another  works 
Major  Patchett  spoke  as  highly :  4  The  arrangement 
and  administration  to  me  were  simply  marvellous ; 
the  control  seemed  perfect.  It  seemed  more  like 
a  general  having  a  well-disciplined  army.  At  a  sign 
every  man  did  his  work.  Every  engine  there  was 
as  clean  as  in  a  cotton  mill.'  With  reference  to  a 
third  works  a  delegate  said  :  '  We  never  saw  a  better 
mill  for  outfit  and  arrangement.'  Numerous  small 
devices  for  perfecting  processes,  moreover,  were 
noticeable.  Thus  we  are  given  the  following  descrip- 
tion of  a  first-rate  German  Bessemer  plant :  '  The 
first  thing  we  got  to  was  the  Bessemer  plant.  We 
went  up  on  to  the  stage  and  saw  how  they  were 
working,  and  everything  was  done  in  order  by  a  lever 
arrangement  on  the  stage  that  they  could  manipulate 
with  the  hydraulic  cranes.  At  the  least  sign  they 
can  lift  or  lower  or  swing,  and  everything  is  done 
with  the  utmost  precision.  After  looking  round  we 
went  over  the  engine-house.  I  went  particularly  to 
the  engine-house  to  have  a  look  at  the  engines.  We 
found  alongside  of  the  blowing  engine  a  mechanism 
whereby  the  man  at  the  blower  of  the  Bessemer 
furnace,  who  was  in  another  building  altogether,  can 
tell  the  engine-man  exactly  what  pressure  of  blast 
he  wants.  Assuming,  to  illustrate  it,  that  he  has 
got  a  pressure,  say,  of  15  Ib.  on  the  square  inch — 
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it  is  generally  about  20  Ib.  I  think — if  he,  for  some 
reason,  in  observing  the  blow  deems  it  necessary  to 
have  an  additional  pressure  put  on,  he  can,  by  the 
aid  of  electricity,  simply  touch  the  button,  and  there 
is  a  record  immediately  to  the  engine-man  showing 
exactly  how  many  more  additional  pounds  of  pressure 
are  required.  In  addition  to  that  there  is  another 
mechanism  to  register  the  number  of  revolutions 
each  blow.  They  can  tell  exactly  the  number  of 
revolutions  the  engine  goes  in  order  to  produce  a 
blow  of  ten  tons.  Each  blow  requires  about  fourteen 
minutes  from  the  tune  that  the  metal  is  put  in  until 
it  is  tapped  out.  The  engines  are  put  away  faster 
and  the  pressure  increased  as  directed ;  as  soon  as 
this  is  done  the  indicator  is  adjusted  ready  for  any 
fresh  instruction.  It  seemed  to  me,  however,  that 
the  most  astounding  thing  to  us  in  England  is  that 
there  is  no  exhaust  steam  going  into  the  air.  Water 
is  a  somewhat  scarce  article  in  this  part  of  Germany, 
and  consequently  it  pays  them  to  keep  that  under 
control  also,  as  they  seem  to  do  everything  else. 
The  exhaust  steam  is  exhausted  into  receivers — 
I  could  not  make  you  understand  without  sketches — 
and  carried  away  into  the  condensers.'  The  water 
thus  obtained  is  cooled  and  stored  in  reservoirs  for 
use  again  as  it  is  required.  The  cost  of  the  whole 
process  of  recovering  the  water  which  is  usually 
wasted  through  exhaust  steam  being  blown  into  the 
air  is  said  not  to  exceed  %d.  per  cubic  metre,  that  is 
1*308  cubic  yards.  German  industrial  leaders  as  a 
rule  are  alive  at  the  present  time  to  the  importance 
of  small  details.  In  leading  iron-works  the  check  on 
waste  may  be  noticed  on  every  side — the  scrap-heap 
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is  probably  a  less  serious  item  of  expense  than  ours. 
In  many  respects,  in  addition  to  those  already 
enumerated,  Continental  works  diSer  from  English 
ones.  As  a  rule  they  appear  to  be  more  complete ; 
but  it  does  not  therefore  follow  that  cheaper  results 
are  obtained  than  by  the  more  specialised  English 
system.  The  engineering  department  on  the  Con- 
tinent is  frequently  a  manufacturing  branch  of  the 
business,  containing  a  full  engineering-plant,  foundry, 
machine-shop,  fitting-shop,  forge,  smith-shops,  with 
hammers,  hydraulic  presses,  and  overhead  cranes. 
In  German  '  rolling  '  mills,  again,  the  engineer  is 
responsible  for  the  whale  of  the  work  done,  and  no 
'  rollers  '  are  employed. 

In  Germany  the  average  annual  output  per 
furnace  advanced  from  11,609  tons  in  1881  to  21,300 
in  1891  and  24,400  in  1893.  Between  1878  and 
1893  the  output  of  pig-iron  per  man  per  annum  in 
Germany  increased  from  132  tons  to  206  tons,  that 
is,  56  per  cent.  Figures  for  England  cannot  be  given, 
as  no  trustworthy  ones  are  obtainable,  but  many 
British  furnaces  are  producing  now  about  three 
times  as  much  as  was  usual  twenty-five  years  ago. 
The  general  arrangements  of  the  German  blast- 
furnace plants  were  reported  by  the  delegates  to  be 
modern  and  excellent.  Of  the  finished  iron  and 
steel  works  which  they  visited  they  wrote :  '  We 
found  that  the  practice  adopted  was  excellent,  and 
in  some  respects  apparently  in  advance  of  that  with 
which  we  are  acquainted  in  this  country.  The 
German  Bessemer  practice  was  especially  admirable, 
and  the  sheet  and  wire  mills  are  of  the  latest  types 
and  seem  to  work  with  a  minimum  labour  cost. 
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This  feature  is  perhaps  one  of  the  most  prominent 
of  Continental  manufacture ;  and  while  we  fully 
recognise  the  advances  made  in  this  direction  in 
English  industry  we  were  considerably  impressed 
with  the  general  application  of  mechanical  arrange- 
ments for  relieving  labour  of  its  more  exhausting 
characteristics.' l  If,  however,  it  is  true  that  German 
Bessemer  plants  are,  on  the  whole,  models  of  finished 
appliances,  it  is  equally  true  that  our  open-hearth 
steel  industry  is  probably  the  best  that  exists.2 

It  must  not  be  overlooked  that  when  an  industry 
is  expanding  rapidly  it  keeps  more  easily  up  to  date, 
since  the  manager,  with  extensions  in  mind,  is  ready 
to  consider  every  improvement,  and  the  newest  rivals 
unintentionally  put  pressure  upon  the  older  works  to 
renew  or  alter  their  outfits.  Nothing  is  so  stagnating 
to  an  industry  as  a  comparatively  unvarying  demand 
combined  with  natural  or  artificial  protection.  The 
invention  of  the  basic  process  gave  to  the  German 
industry  an  opportunity  which  was  not  neglected : 
to-day  the  mass  of  German  steel  is  '  basic,'  while 
ours  is  l  acid,'  and  good  prices  are  now  being  realised 
for  basic  slag. 

In  making  up  the  metal  Germany  exhibits  an 
efficiency  somewhat  less  remarkable.  The  report 
above  referred  to  continues  :  '  In  the  manufacturing 
departments  of  the  works  visited  the  production 
per  man  does  not  appear  so  favourable  as  in  our 
own  industries,  taking  into  consideration  the  number 
of  men  employed  relatively  to  the  average  results.' 
Herr  Hasbach,3  after  quoting  this  remark,  states 

1  Eeport,  p.  13.  2  Ibid.  p.  22. 

3  Schmoller's  Jahrbuch,  1903,  part  ii.  p.  15. 
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the  reason  given  to  him  by  one  of  the  delegates, 
which  ran  as  follows  : — '  British  masters  have  as  a 
rule  worked  from  the  ranks  up ;  they  therefore  know 
the  nature  of  each  task  and  what  can  be  expected 
of  their  hands.  In  Germany  the  industry  has  been 
imported  by  educated  men,  well  versed  in  science, 
but  lacking  in  this  practical  knowledge,  who  are 
consequently  incapable  of  using  their  workmen  in 
the  most  economical  way.'  This  may  be  a  true 
cause,  but  the  English,  on  the  other  hand,  err  in  not 
setting  sufficient  store  by  scientific  attainments.  A 
German  director  remarked  to  a  party  of  delegates 
visiting  the  works  under  his  charge :  '  We  can 
compete  and  make  profits  because  of  the  scientific 
basis  of  our  manufacture  and  the  technical  education 
of  our  workpeople  .  .  .  every  one  of  our  foremen  and 
managers  has  had  a  two  years'  special  education  at 
the  cost  of  the  firm — a  technical  and  scientific 
education.'1  It  would  take  us  too  far  from  the 
immediate  purpose  of  our  inquiry  to  enter  into  a 
discussion  of  the  conditions  under  which  technical 
education  is  made  available  for  the  hands  employed 
in  the  works  of  Belgium  and  Germany,  but  we  must 
not  neglect  to  mention  that  this  was  spoken  of  as 
one  of  the  chief  causes  of  the  success  of  those 
countries,  and  especially  of  Germany,  in  producing 
iron  and  steel.  Special  attention  appears  to  be 
given  to  the  technical  instruction  of  the  boys  and 
young  men  who  are  coming  forward  as  managers, 
foremen,  and  responsible  hands.  The  German  work- 
man is  naturally  intelligent,  though  slow,  and  his 
intelligence  is  being  trained;  thus  the  greater 

1  Report,  p.  49. 
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briskness  of  the  Anglo-Saxon  is  being  largely  counter- 
balanced. 

In  both  Belgium  and  Germany  efforts  are  made 
to  render  the  workmen  as  comfortable  as  possible. 
Many  firms  either  build  suitable  dwellings  themselves 
or  grant  loans  to  their  hands  for  the  purpose.  In 
the  latter  case  greater  stability  in  the  staff  of  the 
business  is  assured ;  but  stability  so  secured  may 
not  be  all  advantage  from  the  workman's  point  of 
view. 

In  some  cases  the  industry  is  still  carried  on  in 
conjunction  with  agriculture ;  for  instance,  in  the 
Siegerland,  where  the  latest  style  of  large  works  and 
primitive  appliances  are  to  be  found  side  by  side. 
There  some  furnaces  will  yield  amounts  not  exceed- 
ing 12  to  17  tons  each  per  day.  Compare  this  with 
the  510  tons  obtained  from  one  of  the  furnaces  in  the 
possession  of  the  Deutscher  Kaiser  Company.  When 
times  are  bad  the  furnaces  can  be  damped  ^own 
without  the  hands,  who  thereupon  merely  turn  to 
agriculture,  being  driven  from  the  district.1  In  old 
days  in  the  Siegerland,  when  charcoal  was  used, 
furnaces  were  owned,  not  by  individuals,  but  jointly, 
and  each  proprietor  had  a  right  to  dispose  of  the 
whole  plant  for  a  certain  number  of  working  days 
each  year  to  smelt  iron  from  materials  collected  by 
himself. 

The  arrangements  of  German  works  are  to  a 
large  extent  to-day  modelled  on  those  of  America, 
but  the  Germans  have  nevertheless  made  some  con- 
siderable independent  advance,  for  which  opportunity 

1  Paper  by  W.  Briigmann  to  the  Iron  and  Steel  Institute  at  Diissel- 
dorf  in  1902,  p.  20. 


80  FOEEIGN  COMPETITION 

was  provided  by  the  expansion  of  the  industry.1 
How  great  has  been  the  improvement  in  the  manage- 
ment of  works  may  be  gathered  from  the  fact  that 
22,000  hands  were  engaged  in  the  blast-furnace  in- 
dustry in  1880,  whereas  to-day,  after  the  product  has 
trebled,  the  number  of  hands  is  only  about  35,000. 
A  great  deal  of  the  economy  effected  has  taken  place 
in  transport,  to  which  special  attention  is  now  devoted. 
Almost  all  works  possess  aerial  ropeways,  which  are 
frequently  employed  for  the  conveyance  of  fuel  to 
the  mouths  of  the  furnaces.  And  the  problem  of 
loading  and  unloading,  as  well  as  that  of  shifting 
material,  has  been  carefully  thought  out.  In  West- 
phalia, in  several  plants,  American  systems  of  un- 
loading have  been  introduced  for  the  removal  of  ores 
from  vessels  to  the  furnace  yards.2 

Another  example  of  German  regard  for  detail  is 
to  be  found  in  the  utilisation  of  furnace  gas  for 
driving  purposes.  This  has  been  rendered  possible 
by  the  successful  efforts  made  to  cleanse  it ;  for  the 
difficulties  at  first  experienced  were  due  not  so  much 
to  the  imperfections  of  the  engines  employed  as  to  the 
insufficient  purification  of  the  gas.3  That  furnace  gas 
can  be  satisfactorily  freed  from  dust  without  the 
application  of  an  excessive  quantity  of  water  is  now 
beyond  question.  In  spite  of  the  recent  improve- 
ments in  steam  engines,  Mr.  Briigmann  thinks, 
therefore,  that  they  will  experience  great  difficulty  in 
holding  their  own  against  gas-engines.  In  numerous 
German  works  gas-engines  are  now  used  to  some 

1  Briigmann's  paper  to  the  Iron  and  Steel  Institute   at  Diisseldorf, 
1902. 

2  Dr.  Bone's  paper  referred  to  on  p.  81. 

3  Upon  this  question  see  Staid  und  Eisen,  vol.  xxii.  pp.  420-24. 
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extent  at  least,  and  the  managers  of  the  Hoerde 
and  Differdingen  Works  are  so  fully  satisfied  with 
the  success  of  their  experiments  that  they  intend 
to  instal — if  they  have  not  actually  done  so  by  now 
— a  cleansing  plant  attached  to  the  four  furnaces 
which  will  be  capable  of  dealing  with  an  amount 
of  gas  that  would  yield  20,800  horse-power  per  day 
if  applied  entirely  to  power  engines.1 

In  blast-furnace  practice  American  example  has 
been  followed  here  and  there  with  some  success. 
The  Deutscher  Kaiser  Company,  for  instance,  has  in 
its  possession  a  furnace  from  which  510  tons  of  pig- 
iron  are  procured  per  day,  and  four  other  furnaces 
yielding  415  tons  per  day.  The  first  of  these  per- 
formances approaches  American  records,  and  a  daily 
output  of  510  tons  is  said  to  be  very  high  indeed 
when  it  is  procured,  as  it  is  in  this  case,  from  an  ore 
containing  42  per  cent,  of  iron.2  The  figures  given 
by  Dr.  Bnigmann  offer  additional  indications  of  the 
efficiency  of  the  German  industry : — 


January  1  to  June  30,  1902 

Production  of  pig- 
iron 

Number  of  work- 
men 

Output  per  man 
per  year 

tons 

tons 

Deutscher  Kaiser  Co. 

208,651 

980 

419 

Hoerder  Verein 

255,720 

685 

373 

In  the  latter  works  the  output  per  man  reached 
only  128*4  tons  in  1880-81.     Compare  these  figures 

1  Dr.  Bone's  article  in  the  Journal  of  tJte  Society  of  Chemical 
Industries,  February  28,  1903.  An  account  of  the  progress  made  in 
France  in  utilising  blast  furnace  gas  will  be  found  hi  a  paper  in  the 
Bulletin  de  la  Societe  de  I1  Industrie  Minerale,  vol.  i.  series  4,  p.  605 
et  seq. 

-  Ibid.  We  are  indebted  to  Dr.  Bone  not  merely  for  the  information 
given  in  his  paper,  but  also  for  reading  Chapters  II.  and  III.  in  manuscript 
and  proof. 

I.  G 
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with  the  following,  relating  to  the  Duquesne  Works 
of  the  Carnegie  Steel  Company. 

Production  of  pig-iron  per  ann.  Number  of  workmen 

tons 

620,000  477 

The  explanation  of  such  an  extraordinary  dif- 
ference lies  in  the  nature  of  the  ores  used,  American 
labour-saving  methods,  and  the  pursuit  to  the  last 
extremity  of  the  policy  of  fierce  blasting.  Moreover 
throughout  America  the  average  output  per  man 
per  year  was  only  354  tons.  The  attainment  of  the 
highest  output  per  man,  however,  does  not  imply  by 
any  means  production  at  the  lowest  cost.  It  might 
pay  better  to  economise  more  on  fixed  capital  and 
add  to  the  working  staff ;  or,  again,  to  pay  somewhat 
lower  wages  to  larger  numbers  of  men  than  excep- 
tionally high  wages  to  a  few. 

It  would  appear  that  in  Germany  the  expenses 
of  producing  and  delivering  in  certain  markets  is 
at  least  sufficiently  low  to  enable  German  iron  and 
steel  to  undersell  ours  occasionally,  and  sometimes 
at  a  profit.  But  the  loss  of  orders  by  English  firms 
now  and  then — the  particular  goods  required,  the  time 
allowed  for  delivery,  the  state  of  foreign  exchange  at 
the  moment,  and  other  special  circumstances  being 
taken  into  consideration — proves  nothing  as  to 
comparative  real  costs  of  production.  It  is  true  that 
much  German  steel  has  recently  been  shipped  to 
England,  but  it  must  be  borne  in  mind  that  in  1901 
the  German  industry  was  compelled  to  *  ease  itself  ' 
by  exporting  at  low  prices,  and  that  it  was  encouraged 
to  do  so  by  the  concession  in  1893  of  preferential 
rates  on  the  railways  for  carriage  from  the  iron 
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districts  to  the  ports  of  the  Baltic  and  North  Sea, 
with  the  result  that  an  export  of  2,347,000  metric 
tons  of  iron  and  iron  goods  was  attained  in  1901, 
instead  of  the  1,500,000  metric  tons,  approximately, 
of  the  two  previous  years. 

Let  us  now  consider  the  situation  in  the  United 
States.  In  1901  the  United  States  turned  out 
36  per  cent,  of  the  world's  pig-iron,  and  in  1899 
40  per  cent,  of  the  world's  steel ;  the  corresponding 
figures  for  Great  Britain  were  23  per  cent,  and 
19  per  cent,  respectively.  Mr.  Edward  Atkinson's 
prediction,  exaggerated  as  it  seemed  at  the  time, 
that  in  1900  the  United  States  would  produce 
15,000,000  tons  of  iron  and  steel  has  been,  in  effect, 
realised.  Although  the  output  of  pig-iron  was 
13,789,000  English  tons  only  in  1900,  it  rose  to 
15,878,000  tons  in  1901.  Of  the  former  10,000,000 
tons  were  converted  into  steel,  and  of  the  latter 
13,400,000  tons.  There  seems  no  reason  why  Mr. 
Atkinson's  further  prediction  that  the  United  States 
will  produce  25,000,000  tons  of  iron  and  steel  in 
1910  should  not  be  fulfilled  also. 

In  1840  the  United  States  produced  287,903  tons 
of  cast  iron  from  804  furnaces,  almost  all  of  which 
used  charcoal.  The  centre  of  the  iron  industry 
then  lay  east  of  the  Alleghanies,  though  Pittsburg 
contained  nine  rolling  mills  and  eighteen  foundries 
and  machine  shops  ;  but  the  industry  was  to  be  found 
in  some  form  in  a  great  number  of  places  throughout 
occupied  territory.  Early  in  the  *  eighties '  the 
Southern  States  entered  into  competition  with  the 
North.  In  Alabama  and  Tennessee  ores,  coal,  and 
limestone  were  found  together,  and  pig-iron  began 
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to  be  produced  at  a  cost  never  before  reached  in  the 
United  States.  However,  Southern  ores,  being  phos- 
phoric, were  not  suitable  for  conversion  into  steel 
by  the  acid  process,  and  when  the  basic  process 
became  economically  workable  the  South  had  been 
left  behind  by  the  development  in  the  North  of 
organisation  and  specialisation  both  in  production 
and  transport.1  Both  these  industries,  that  of 
Pennsylvania  as  well  as  that  of  Alabama,  suffer, 
as  regards  the  possibility  of  developing  a  foreign 
market,  from  their  position  far  inland.  Pittsburg 
itself  is  500  miles  from  New  York.  Only  two 
American  plants  are  on  tidal  water ;  to  these  ore 
is  conveyed  from  Cuba  and  Canada,  and  coal  must 
be  brought  a  distance  of  200  miles.  The  industry 
in  Nova  Scotia,  which  has  been  established  since 
1849,  and  is  now  showing  unmistakable  signs  of  a 
vigour  which  may  lead  to  a  great  future,  is  the 
most  favourably  situated  of  all  the  plants  in  the 
North  American  continent  in  respect  of  export  to 
European  markets. 

By  the  early  '  seventies  '  the  growth  of  the  iron 
and  steel  industry  in  the  United  States  had  excited 
notice  in  this  country.  In  1874  Mr.  Harris  Gastrell 
reported  upon  it,  and  certainly  did  not  make  the 
mistake  of  underestimating  American  efficiency.  Sir 
Lowthian  Bell,  however,  took  a  more  cheerful  view 
of  the  situation.  Writing  to  Lord  Brassey  in  reference 
to  Mr.  Harris  Gastrell's  mention  of  5*3  tons  of  steel 
being  made  in  the  United  States  at  one  blow,  and 
to  his  report  generally,  Sir  Lowthian  Bell  expressed 

1  On   all  the    above  see  an  interesting  paper  by   Professor  James 
Douglas  in  the  Journal  of  tlie  Society  of  Arts  for  November  26,  1897. 
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himself  as  follows  : — *  This  week  I  saw  in  an  English 
steel  works  a  heat  of  7*6  tons.  I  have,  I  think,  in 
some  of  my  reports  admitted  that  up  to  1876  the 
American  steel  makers,  having  laid  down  their 
Bessemer  works  with  the  light  of  our  experience, 
were  perhaps  in  advance  of  the  older  works  in  Great 
Britain.  I  do  not  remember  a  single  works  in  the 
United  States  where  the  pig-iron,  direct  from  the 
blast  furnace,  is  taken  to  the  converter  in  the  fluid 
state.  In  Great  Britain  this  is  now  considered 
indispensable  to  proper  economy.  In  an  iron  rail 
mill  the  cost  of  labour  could  bear  no  comparison 
with  ours  in  point  of  economy  owing  to  the  extra- 
vagant rates  paid  to  puddlers.  The  other  branches 
were  also  highly  paid,  but  not  to  the  same  extent. 
In  1874  I  estimated  the  difference  to  be  one  half 
higher  than  our  own.  Since  that  time  puddlers' 
wages  have  been  greatly  reduced  in  the  United 
States.  The  high  cost  of  wages  on  a  ton  of  rails, 
viz.  $23.05  per  ton,  confirms  me  in  an  opinion 
formerly  expressed  that  on  the  iron-rail  mills  of  the 
United  States  there  is  not  the  slightest  proof  of  any 
superiority.  Indeed,  I  should  say,  in  point  of  general 
efficiency  and  economy,  we  were  far  in  advance. 
Iron  rails  with  pig-iron  at  40s.  would  scarcely  bring 
more  than  51.  10s.  here  at  present,  leaving  only 
SI.  10s.  for  manufacturing.  This  includes  coal, 
stoves,  &c.,  whereas  Mr.  Gastrell  mentions  nearly 
41. 10s.  for  labour  alone.'  Referring  to  blast  furnaces, 
Sir  Lowthian  Bell  continued : — '  I  have  looked  over 
various  memoranda,  and  I  consider  in  point  of 
arrangement  no  nation  in  the  world  can  excel  the 
best  constructed  works  at  Middlesbrough.'  In  his 
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book  of  a  few  years  later  (1886)  the  same  authority 
mentioned  that  while  some  furnaces  in  America  were 
driven  at  a  speed  greater  than  that  attained  in  any 
other  country  some  50,000  tons  of  malleable  iron 
were  made  annually  in  the  '  prehistoric  '  open  hearth, 
and  750,000  tons  of  pig-iron  were  still  smelted  with 
charcoal.1  Writing  again  in  1890 2  Sir  Lowthian 
Bell  gave  the  average  costs  of  producing  pig-iron  as 
2Z.  135.  9d.  at  Pittsburg  and  2Z.  0*.  3Jd.  in  West 
Cumberland.  The  total  cost  fell  in  the  United  States 
between  1889  and  1898  in  the  ratio  of  100  to  63-4, 
Mr.  Kirchhoff  of  the  '  Iron  Age  '  has  declared ;  but  he 
declared  also,  after  visiting  some  English  works,  that 
at  Cleveland,  under  favourable  conditions,  pig-iron 
could  be  made  at  30s.  a  ton,  c  as  indeed,'  Mr.  Jeans 
adds,  '  I  am  correctly  informed  it  has  been  in  the  not 
very  remote  past.' 3  However,  this  cost  of  30s.  can 
only  be  exceptional,  and  therefore  it  is  of  little 
practical  importance. 

As  regards  the  present  cost  of  production  in  the 
United  States,  the  most  contradictory  reports  have 
been  set  afloat.  It  was  recently  stated  that  pig- 
iron  could  be  made  at  Pittsburg  at  about  32s.  5^d. 
a  ton,  and  some  20s.  cheaper  than  in  the  North  of 
England ;  but  Mr.  Jeans  disputes  the  correctness 
of  this  assertion  as  representing  the  normal  state 
of  affairs,  and  calculates  that  pigs  cost  on  an 
average  in  the  former  place  45s.  a  ton,  which  is 
more  than  the  average  cost  at  a  favourably  situated 
district  in  England.  The  United  States  Industrial 

1  P.  125  of  Sir  Lowthian  Bell's  Iron  Trade  of  the  United  Kingdom  dc., 
1886. 

2  Tlie  Iron  and  Steel  Institute  in  America,  special  volume. 

3  Report  of  Iron  Trade  Association  Commission,  p.  823, 
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Commission  placed  the  cost  of  production  in  1898  at 
39s.  and  the  selling  price  at  40s.  to  42s.  per  ton. 
For  1900  the  same  Commission  reckoned  the  cost 
price  as  61s.  6d.  Some  years  ago  it  was  predicted 
that  Alabama  and  Tennessee  would  soon  turn  out 
regularly  a  six-dollar  pig ;  that  expectation,  however, 
has  not  yet  approached  fulfilment ;  and  it  is  said  that 
the  materials  obtainable  in  the  South  are  not  of  the 
best  quality,  and  require  much  humouring.  Schemes 
have  been  put  forward  for  connecting  the  Southern 
industry  by  a  continuous  waterway  with  Mobile.  This 
would  render  the  cost  of  carriage  to  the  coast  much 
less  than  the  cost  of  carriage  from  Pittsburg  to  the 
nearest  port,  which  is  now  over  8s. ;  but  there  would 
remain,  as  regards  European  markets,  the  second 
handling  and  the  cost  of  transportation  across  the 
Atlantic. 

The  most  characteristic  difference  between  blast- 
furnace practice  in  England  and  that  in  America  dur- 
ing recent  years  has  been  the  greater  relative  rapidity 
with  which  American  furnaces  are  worked.  A- weekly 
output  of  about  ]  ,000  tons,  or  a  little  more,  per  furnace 
is  considered  good  in  England ;  but  some  furnaces  in 
America  can  turn  out  more  than  4,000  tons  a  week. 
Certain  furnaces  have  produced  about  800  tons  in 
twenty-four  hours.  The  American  ironmaster  wears 
out  his  furnaces  much  faster  than  the  English  iron- 
master— in  America  furnaces  require  lining  about 
every  five  years — and  argues  that  the  saving  of  interest 
on  his  fixed  capital  account  justifies  him  in  doing  so. 
However,  English  experts  are  by  no  means  convinced 
that  larger  economies  can  be  effected  by  this  practice. 
An  English  furnace  will  yield  a  greater  quantity  of 
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pig-iron  in  the  course  of  its  life  than  an  American 
furnace;  the  English  furnace,  in  addition,  is  much 
the  cheaper,  and  lasts  about  three  times  as  long  as 
the  American  one  without  relining.  Moreover,  the 
nature  and  quantity  of  the  supply  can  be  accom- 
modated to  demand  more  nicely  when  a  given  output 
is  obtained  from,  say,  six  furnaces  than  when  it  is 
obtained  from  two  or  three  which  work  faster  and 
are  perhaps  bigger.  As  regards  the  size  of  furnaces, 
according  to  Mr.  Axel  Sahlin's  supplementary  report 
to  the  Iron  Trade  Association,  which  was  read  at 
a  conference  held  in  London  on  March  31,  1903, 
after  another  visit  by  him  to  the  United  States  early 
in  that  year,  there  is  now  some  reaction  against  the 
large  furnace  in  the  United  States.  '  It  has  been 
found/  Mr.  Sahlin  says,  c  that  the  expense  incurred 
whenever  one  of  these  large  furnaces,  built  a  few 
years  ago,  gets  out  of  order  is  very  great,  and  that 
the  effect  of  a  large  percentage  of  incidentally  high 
sulphur  iron  on  the  average  metal  from  the  mixer  is 
apt  to  cause  variations  in  the  steel  works.  The  latest 
conclusion  is  that  it  is  better,  though  somewhat  more 
expensive,  to  run  two  300-ton  blast  furnaces  than 
one  of  600  tons  capacity.  The  capacity  of  from  300 
to  400  tons  is  at  present  the  one  most  generally 
recommended  for  new  furnaces.'  The  furnaces  in 
America  are  fed  as  a  rule  by  a  continuous  automatic 
process.  As  regards  blowing  power,  Americans  adhere 
to  the  steam  engine ;  Europe  is  ahead  in  the  employ- 
ment both  of  gas  engines  and  steam  turbines.  The 
cause,  Mr.  Sahlin  believes,  is  not  the  superiority  of 
the  ordinary  steam  engine,  but  that  American  works, 
as  a  result  of  good  times  in  the  United  States,  are 
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in  this  respect  somewhat  antiquated.  Summing  up, 
Mr.  Axel  Sahlin  writes : — '  The  more  I  learn  about 
the  relative  conditions  and  possibilities  in  Great 
Britain  and  America,  the  more  I  am  convinced  that 
the  better  part  of  our  (English)  iron  and  steel  industry 
occupies  an  unassailable  position.  Naturally,  how- 
ever,' he  adds,  'this  position  cannot  be  maintained 
or  be  made  profitable  unless  we  take  advantage  of 
the  improvements  for  which  British  engineers  and 
chemists  in  the  past  largely  have  laid  the  foundations, 
but  which  we  of  late  have  permitted  foreign  countries 
to  develop.' 

No  less  in  the  production  of  steel  than  in  that  of 
iron  America  has  advanced  to  a  high  level  of  efficiency. 
In  1901  the  output  of  steel  in  English  tons  by  the 
three  chief  producing  countries  was  as  follows  : — 

Bessemer  converters  Output  in  million  tons 

United  States  ...      81  8*7 

United  Kingdom      .        .      78  1*7 

Germany.        .        .        .126  4-3 

Open  hearth  Output  in  million  tons 

United  States  .        .        .403  4-7 

United  Kingdom      .        .    500  3-2 

Germany.        .        .        .239  2'3 

In  Germany,  we  may  notice,  as  illustrating  the 
value  to  that  country  of  the  invention  of  the  basic 
process,  ninety-eight  of  its  126  Bessemer  converters 
were  basic,  while  as  many  as  216  of  its  239  open- 
hearth  furnaces  were  basic  also.  In  America  nearly 
all  the  open-hearth  work  is  basic. 

Mr.  Enoch  James  reported  at  length  in  1902 
upon  the  steel-works  practice  in  the  United  States 
for  the  British  Iron  Trade  Association,  and  in 
1903,  at  the  London  conference,  he  made  another 
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communication  upon  the  same  subject.  In  both  the 
Bessemer  and  the  open-hearth  systems  the  output 
per  converter  or  per  furnace  and  the  output  per  man 
were  said  by  him  to  be  higher  in  the  United  States 
than  in  England.  As  contributing  to  this  result  Mr. 
James  laid  emphasis  upon  the  purity  of  the  American 
pig  which  makes  conversion  easy ;  casting  in  cars 
instead  of  in  the  old-fashioned  pits,  which  saves  the 
labour  of  raising  the  ingots  on  to  the  cars  used  for 
conveying  them  to  the  soaking  pits,  and  facilitates 
the  stripping  of  the  moulds  from  the  ingots  ;  the  use 
of  molten  iron  in  the  open  hearth  as  well  as  in  the 
Bessemer  process ;  and  the  economies  of  the  Well- 
man  electric  charger,  which  in  America  is  to  be  found 
at  every  open-hearth  plant  of  any  size.  Another 
cause  of  cheap  working  in  the  open-hearth  process 
at  Pittsburg  is  the  use  made  there  of  natural  gas. 

With  regard  to  methods  of  facilitating  continuous 
working  and  securing  uniformity  in  the  quality  of 
steel  produced,  neither  country,  we  should  judge, 
can  be  placed  in  advance  of  the  other.  One  of  these 
methods  consists  in  the  use  of  a  mixer,  that  is  a 
large  receptacle  in  which  the  pig  tapped  from  several 
furnaces  is  kept  molten,  and  from  which  the  charges 
are  taken  to  the  converter.  Inasmuch  as  charges 
from  different  furnaces  are  united  in  the  mixer, 
impurities  such  as  sulphur  and  silicon  are  averaged. 
American  mixers  in  the  best  works  have  a  capacity 
of  from  200  to  300  tons.  In  both  countries  uniform 
quality  is  also  being  secured  in  open-hearth  steel  by 
the  use  to  a  slight  extent  of  the  tilting  furnace 
and  the  Talbot  furnace  which  have  recently  been 
introduced.  These  are  furnaces  which  work  con- 
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tinuously,  and  which  are  periodically  emptied  of  a 
part  of  their  contents  only.  The  remainder  mixes 
with  the  new  charge,  and  thereby  an  average  quality 
of  steel  tends  to  be  maintained.  In  the  open-hearth 
practice  direct  metal  working — that  is,  working  with 
molten  charges — effects  a  saving  of  some  importance, 
but  unfortunately  in  England  some  of  the  best  firms 
making  open-hearth  steel  are  not  makers  of  pig-iron. 
Turning  to  rolling-mill  practice  Mr.  James  notices  in 
particular  the  greater  specialisation  of  plants  in  the 
United  States  and  its  attendant  economies.  In  the 
production  of  crucible  steel,  however,  the  Americans 
have  not  shown  the  same  advance  as  in  other  depart- 
ments of  the  iron  and  steel  industries,  and  to-day 
a  great  quantity  of  crucible  steel  is  imported  from 
Sheffield.  On  one  aspect  of  the  iron  and  steel 
industry  as  a  whole  we  may  quote  here  the  opinion 
expressed  by  the  director  of  a  German  steel  plant, 
who  was  interviewed  for  the  '  Berliner  Tageblatt,'  on 
his  return  from  a  visit  to  America  in  1900,  that  the 
Germans  would  have  to  follow  the  Americans  in  making 
a  more  extended  use  of  labour-saving  machinery. 

It  is  interesting  to  contrast  with  the  impression 
created  by  the  American  industry  amongst  English 
visitors  the  opinion  which  American  visitors  to 
England  form  of  our  industry.  In  1900  a  correspon- 
dent of  the  '  Iron  Age,7  an  American  paper,  visited 
several  English  works.  The  most  striking  feature  of 
the  English  iron  industry  to-day,  he  declared,  was  '  its 
pessimism  and  lack  of  courage,'  and,  while  condemning 
our  conservatism  in  technical  matters,  he  does  not 
appear  on  the  whole  to  have  found  any  justification 
for  self-depreciation  and  timidity.  The  '  wrecker,' 
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our  critic  pointed  out,  was  less  known  in  the  United 
Kingdom  than  in  America,  and,  in  consequence,  'the 
appearance  of  defeat  is  much  more  marked  than  it 
really  is,  since  much  of  the  rubbish  of  the  battlefield 
is  allowed  to  rot  in  place/  In  America  successful 
works  are  constantly  being  enlarged ;  in  Great  Britain 
there  is  not  the  same  tendency  for  paying  businesses 
to  make  any  great  efforts  to  extend  their  operations. 
The  British  industry,  he  concluded,  showed  stagna- 
tion in  comparison  with  those  of  Germany  and 
America,  but  not  absolutely.  Upon  this  point  we 
should  argue  that  the  American  and  German  in- 
dustries have  grown  fast  because  there  was  much 
scope  for  growth,  and  that  rapid  growth  provides 
opportunities  for  frequent  changes  in  method.  In 
short,  the  up-to-date  character  of  many  American 
works  is  as  much  an  effect  as  a  cause  of  the  expan- 
sion of  the  industry  in  America.  The  same  writer 
in  his  article  of  September  13  reminded  his  country- 
men that  cheap  iron  was  being  made  outside  Pitts- 
burg,  and  that  pigs  could  be  produced  in  some  works 
at  Middlesbrough  for  SI  a  ton  within  a  stone's 
throw  of  the  ocean.  Sir  Lowthian  Bell  apparently 
had  some  grounds  for  his  persistent  scepticism  as 
to  the  extent  of  the  advantages  claimed  for  Pitt sburg. 
We  should  do  well  to  bear  in  mind  that  visitors  to 
America  almost  invariably,  and  rightly,  try  to  see 
the  best  that  is  to  be  seen,  and  report  upon  that,  and 
not  upon  the  worst.  The  following  facts  will  serve 
as  an  interesting  comment  upon  this.  In  1903  five 
American  rail  mills  could  produce  about  four-fifths 
of  the  total  annual  output  of  rails,  but  forty-five  rail 
mills  are  enumerated  by  the  Iron  and  Steel  Associa- 
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tion.1  Needless  to  say  the  five  leading  mills  are  the 
ones  usually  visited.  However,  in  respect  of  the  use 
of  machinery  the  Americans  now  stand  ahead.  As 
to  this,  Mr.  Ebenezer  Parkes,  M.P.,  the  President  of 
the  British  Iron  Trade  Association,  remarked  at  the 
conference  in  London  on  March  31,  1903,  that  more 
pluck  would  be  needed  here  in  '  scrapping '  antiquated 
machinery.  In  one  of  the  most  successful  Bessemer 
shops  in  the  United  States  the  whole  plant  has  been 
reconstructed  no  less  than  four  times  in  the  last 
twenty-five  years.2 

The  wages  paid  in  October  1901  at  certain  furnaces 
in  America  and  England  are  given  by  Mr.  Sahlin  : 
they  are  quoted  on  the  next  page.  The  figures  were 
obtained  by  him  from  the  managers  of  different 
works.  The  rates  are  all  for  twelve  hours'  work, 
which  means  one  shift  in  America  and  one  and  a  half 
shifts  in  England. 

The  average  earnings  per  head  at  the  Homestead 
works  were  recently  11s.  3d.  per  day,  while  rollers 
and  heaters  made  as  much  as  62s.  6d.  per  day. 
The  following  average  wages  paid  for  all  labour 
employed  were  collected  by  Mr.  Jeans  3 : — 

Average  per  annum 
£       s.      rf. 

Lancashire  (iron  and  steel  works)       .        .  68    0    0 


Derbyshire  (blast  furnaces,  foundries,  &c.) 
Yorkshire,  W.  (blast  furnaces  and  steel  works) 
South  Wales  (steel  works)  .... 
Northamptonshire  (blast  furnaces) 
Cumberland  (blast  furnaces) 


61  10  0 

70     0  0 

79     0  0 

64     0  0 

70    0  0 


Taking  11s.  3^?.  as  the  average  wage  per  day  at 
the  Homestead  works,  we  arrive,  after  multiplying  by 

1  Report  of  the  Mosely  Commission,  p.  38. 

2  Report  of  1902,  p.  518.  3  Ibid.  p.  55. 
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300,  at  an  annual  average  of  about  168Z. ;  but  it  is 
the  boast  of  Mr.  Carnegie  that  the  wages  at  Home- 
stead are  exceptionally  high,  and  it  is  the  American 
policy  to  substitute  machinery  as  far  as  possible  for 
unskilled  labour. 

The  real  American  workmen  are  highly  efficient, 
and  Mr.    Cox,   of    the   Associated    Iron   and   Steel 
Workers  of   Great  Britain,  denied  in  his  report  for 
the    Mosely    Commission    that    they   were   rushed. 
But   from   the    sum    of    available    evidence   as   to 
the   American   operative    it   is    certain   that    he   is 
worked  harder  as  a  rule  than  the  British  operative. 
The  labour  cost  of  producing  pig-iron   in  America, 
however,  is  higher  than  one  would   be   inclined   to 
suppose,  because  many  of   the  hands  employed  are 
not  very  capable  to  begin  with,  and  many  of  them 
are  foreigners.     Thus   Mr.   Sahlin   reports   that  the 
Americans  round  the  blast  furnaces  are  in  a  decided 
minority.     They  may   be  found  as  foremen,  master 
mechanics,  blast   engineers,   locomotive   drivers,    or 
stove  tenders,  but   they  will  not  labour  for  eighty- 
four  hours   per  week   '  shovelling   ore   or  wheeling 
scrap.'     *  For  these   duties,'   Mr.    Sahlin   continues, 
*  are  employed  in  the  South  the  negroes,  and  at  the 
Northern  furnaces  immigrants,  mostly  Irish,  Slavs, 
or  Italians.'     Mr.  Enoch  James  doubts  whether  the 
operatives  at  American  works  are  really  more  efficient 
than  those  performing  the  same  tasks  in  England.1 
He  is  confident,  however,  that  the  American  work- 
men are  more  regular  in  their  attendance  and  not  so 
much   addicted  to  drinking  habits,  notwithstanding 
that  all   steel   plants  and  rolling  mills   in   America 

1  Mr.  Enoch  Tames'  report  on  steel-works  plant. 
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work  longer  hours  than  those  in  England.  The 
higher  posts  in  the  iron  and  steel  industries  of 
America  are  filled  in  numerous  instances  by  men 
born  in  England. 

The  phenomenal  expansion  of  late  years  of  the 
American  iron  and  steel  industry  has  been  occasioned 
largely  by  the  increasing  demand  for  iron  and  steel 
in  the  United  States.  Moreover  for  heavy  and  bulky 
commodities  the  obstacle  to  transport  presented  by 
the  Atlantic  constituted  a  strong  protective  barrier. 
This  has  been  raised  by  high  tariffs — SI  a  ton 
on  pig-iron  in  1870,  for  instance,  after  a  duty 
of  $9;  #6-72  in  1883,  and  $11  a  ton  on  steel 
rails  after  one  of  $28 ;  £4  per  ton  on  pig-iron,  and 
#7*84  on  steel  rails  in  1894.  It  would  have 
been  remarkable  indeed  if  many  orders  had  gone 
abroad  under  such  discouragement.  Meanwhile 
the  home  demand  was  increasing  fast ;  a  mighty 
continent  was  to  be  subdued  to  the  service  of  man  ; 
the  natural  increase  of  population  was  supplemented 
by  hosts  of  immigrants ;  and  no  materials  to- 
day contribute  more  to  economic  development 
than  iron  and  steel.  They  were  required  for 
machinery,  engines,  locomotives,  rails,  bridges,  and 
ships ;  now,  in  addition,  steel  is  in  demand  for 
the  huge  trucks  employed  in  the  transportation  of 
heavy  goods  in  the  United  States,  and  also  for 
building.  No  country  in  the  world  utilises  steel  so 
much  for  building  purposes  as  the  United  States. 
At  present  it  is  the  rule  in  America  to  construct  tall 
edifices  in  the  form  of  steel  cage-works  standing  on 
concrete  foundations,  with  walls  which  consist  of 
brickwork  or  masonry  and  are  built  in  between  the 
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steel  girders,  to  serve  as  shields  against  the  weather 
and  not  as  supports.  Steel  being  demanded  on  so 
large  a  scale  it  is  not  surprising  that  it  is  now  pro- 
duced on  a  scale  unequalled  in  any  spot  in  Europe. 

The  Americans  as  well  as  the  Germans  have 
to-day  a  pronounced  belief  in  the  value  of  higher 
education.  In  the  United  States,  of  those  at  the 
head  of  affairs  and  in  responsible  positions,  the 
proportion  of  University  graduates  and  other  highly 
educated  men  is  large.  This  is  true  of  many 
businesses  besides  the  iron  and  steel  industries.  We 
shall  deal  with  the  question  of  education  in  another 
volume,  but  we  must  not  omit  to  refer  to  it  here  as 
one  of  the  causes  of  American  successes. 

While  the  Russian  iron  and  steel  industries, 
fostered  as  they  are  by  the  Government  and  protected 
by  high  tariffs,  cannot  be  regarded  as  other  than 
artificial,  their  recent  development  calls  for  a  brief 
notice  here.  In  1900  the  Eussian  output  of  pig-iron 
was  2,878,000  metric  tons,  and  of  steel  1,439,710 
tons.  The  production  of  pig-iron  is,  therefore,  less 
than  a  third  of  that  of  the  United  Kingdom.  Most 
of  the  Russian  industry  is  in  the  south,  where  vast 
supplies  of  coal  and  ore  lie  not  far  apart.  The 
southern  district  produces  about  half  the  total  out- 
put of  Russian  pigs,  and  half  of  the  remainder  comes 
from  the  Ural.  The  Ural  district  is  thoroughly 
Russian :  there  expansion  is  slow  and  speculation  is 
almost  unknown.  Into  the  southern  industry,  how- 
ever, Western  Europeans  and  the  spirit  of  Western 
European  trade  have  penetrated.  This  district, 
therefore,  experiences  bursts  of  prosperity  followed 
by  periods  of  depression.  Most  of  the  blast  furnaces 
i.  H 


98  FOEEIGN  COMPETITION 

in  South  Eussia  possess  their  own  mines,  collieries, 
and  coke  ovens,  but  steel  is,  as  a  rule,  produced  in 
separate  works.  Of  the  fifty-five  blast  furnaces 
twenty-one  are  Belgian ;  little  English  capital  is 
invested  in  these  South  Kussian  industries.  The 
higher  officials  of  the  various  works  are  usually  of 
the  nationality  of  the  owners,  but  the  workmen  are  all 
Eussians.  Of  the  latter,  Mr.  A.  P.  Head,  who  care- 
fully examined  the  Eussian  iron  industry  in  1901, 
writes  that  they  are  '  patient  and  obedient,  but  they 
are  less  energetic  and  efficient  than  the  more  highly 
paid  workmen  of  Western  Europe — which  tends  to 
counterbalance  the  advantage  of  cheapness.  They 
are  also  lacking  in  mechanical  instinct  and  initiative.' 1 
They  used  to  be  drunken,  but  the  Government  by 
taking  over  the  manufacture  and  sale  of  spirits  a  few 
years  ago  managed  to  reduce  largely  the  per  capita 
consumption.  The  supply  of  labour  for  industrial 
purposes  in  Eussia,  and  the  concentration  of  in- 
dustry, are  checked  by  the  village  commune  system, 
which  operates  in  keeping  the  peasants  in  the  place 
of  their  birth.  This  tie,  however,  is  weakening  through 
the  subdivision  of  the  land,  which  in  other  respects 
is  an  evil.  Of  the  demands  for  iron  and  steel  far 
the  largest  is  that  of  the  Government.  Eailway  ex- 
tension in  the  Eussias  and  development  in  general 
should  ensure  the  continued  growth  and  increasing 
efficiency  of  the  Eussian  iron  and  steel  industries; 
but  to-day  Eussia  is  far  from  entering  the  field  of 
European  competition.2 

1  Journal  of  the  Society  of  Arts,  December  19,  1902. 

2  On  the  above  see  Mr.  Head's  interesting  paper  already  referred  to, 
and  the  Foreign  Office  Report  on  the  Mineral  and  Metallurgical  Industries 
of  Russia  in  1901. 
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THE    METAL   INDUSTRIES  :    SHIPBUILDING   AND    ENGINEERING, 
MECHANICAL   AND   ELECTRICAL 

OUR  main  purpose  in  the  first  part  of  this  chapter  is 
to  make  a  comparative  estimate  of  efficiency  in 
shipbuilding  ;  but  if  the  condition  of  any  industry  is 
dependent  upon  the  magnitude  of  the  businesses  to 
which  it  is  in  a  sense  subsidiary,  it  will  be  desirable 
to  introduce  the  discussion  of  our  chief  topic  by 
some  account  of  the  amount  of  sea-transport  con- 
ducted from  different  national  bases.  England  being 
the  country  which  leads  in  the  business  of  carrying 
over  the  seas,  it  would  be  remarkable  indeed  if  our 
vessels  were  imported :  for  it  is  apparent  that  the 
industry  which  subserves  another  is  carried  on  at  its 
best  when  it  is  kept  in  close  and  continuous  touch 
with  that  which  it  subserves.  The  tables  annexed 
make  clear  that  the  relative  position  of  the  British 
sea-carrying  trade  has  greatly  improved  in  the  course 
of  the  last  half-century : — 

Groioth  of  the  carrying  capacities  of  Mercantile  Fleets  in 
millions  of  Tons 

(The  tonnage  of  steamers  is  multiplied  by  3  and  added  to  the  tonnage  of 

sailing  vessels) 


— 

1850          1860 

1870 

1880 

1890 

1895 

Great  Britain 

3-46      5-64 

7-95 

12-51 

18-89 

23-04 

British  Possessions 

•63       1-07 

1-67 

2-25 

2-24 

2-21 

Germany 

•51   :      -87 

1-15 

1-56 

2-56 

3-34 

United  States  . 

1-33   |   2-04 

1-59 

1-59  (1879) 

3-93* 

4-20* 

France     . 

•69   i    1-18 

1-46 

•68 

2-12 

2-25 

Norway   . 

•29   ,      -56 

•98 

1-62 

1-95 

2-22 

Including  the  larger  vessels  used  on  inland  waters. 
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In  this  table,  based  on  Kiaer's  figures,  only  vessels 
of  '  long  cours '  appear  to  have  been  admitted.  A 
larger  proportion  of  the  shipping  of  the  world  has 
been  included  in  the  figures  that  follow.  In  the  first 
five  columns  steamers  have  been  reckoned  at  four 
times  the  capacity  of  sailing  vessels,  instead  of  three 
times  the  capacity,  which  is  the  ratio  taken  in  the 
table  above  and  in  the  last  two  columns  of  the  table 
below. 


Carrying  capacity 

based  on  gross 

Flae 

Carrying  capacity  based  on  net  tonnage 
(steam  tonnage  multiplied  by  4) 

tonnage  (steam 
tonnage  multi- 

plied by  3") 

1820 

1840 

I860 

1880 

1888 

1900-1* 

1901-2* 

British  . 

2-65 

3-60 

7'22 

16-81 

22-90 

_^_ 

__ 

„         (excluding 

colonial) 

2-44 

2-84 

6-03 

14-75 

20-52 

38-09 

39-72 

German 

•3 

•58 

•85 

1-83 

2-74 

7-06 

7-83 

American 

1-3 

2-78 

7-96 

7-70 

9-62 

4-91 

5-51 

French  . 

•45 

•66 

1-27 

1-75 

2-49 

3-52 

3-64 

Norwegian 

•11 

•26 

•85 

1-69 

1-94 

3-21 

3-22 

*  Sailing  vessels  over  50  tons  net  register  and  steamers  over  100  tons  net  register  are  included 
—net  tonnage  is  two-thirds  of  gross  tonnage. 

It  will  be  desirable  to  give  side  by  side  with  these 
figures  others  to  show  the  relation  of  the  American 
tonnage  engaged  in  the  foreign  trade  to  that  en- 
gaged in  the  home  trade  (coasting,  river,  and  lake 
vessels)  : — 

In  million  net  tons  of  vessels  of  about  Jive  tons  and  over. 


18 

73 

18 

80 

18 

90 

18 

99 

United  States 

Foreign 
Trade 

Home 
Trade 

Foreign 
Trade 

Home 
Trade 

Foreign 
Trade 

Home 
Trade 

Foreign 
Trade 

Home 
Trade 

Sailing 
Steam  . 

1-23 
•19 

2-31 
•96 

1-21 
•15 

1-65 

1-06 

•75 

•20 

1-82 
1-66 

•49 
•36 

1-90 
2-12 
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Such  being  the  facts  as  to  the  sea-carrying  trade, 
it  is  but  natural  that  British  predominance  in  ship- 
building should  be  even  more  marked.  As  the  great 
cotton-spinning  and  cotton-manufacturing  country  we 
are  the  chief  exporters  of  machinery  for  that  industry  ; 
as  the  great  ocean  carriers  other  nations  look  first 
to  us  for  the  provision  of  their  own  mercantile 
fleets. 

Production  of  ships  (average  1886-90) 


s 

team 

i 

MI 

Ships 

Tonnage 

Ships 

Tonnage 

Great  Britain  and  Ireland 
France 
Germany    . 
United  States  : 

580 
47 
42 

520,717 
17,371 
32,433 

312 
614* 
55 

122,963 
11,182  * 
16,126 

Sea-going 
Lake  and  Kiver 

18 
345 

15,310 
80,167 

Total,  United  States 

363 

95,477 

422 

45,291 

*  Including  fishing  vessels. 

With  these  figures  compare  the  output  of  sea- 
going vessels  of  the  shipbuilding  industry  in  the 
same  four  leading  countries  in  the  last  four  years 
of  the  nineteenth  century,  according  to  Lloyd's 
statistics. 


Steamers  (average  for  1897-1900) 

Number 

England 615 

America  t 70 

France 13-75 

Germany 72*5 


Sailing  Vessels 


England    . 
America  t  • 
France 
Germany  . 


9-75 
68 
87 
13-75 


Tonnage 

1,249,809 

154,118 

25,408 

176,503 


8,697 
70,925 
43,510 

5,902 


f  Including  the  output  of  the  yards  on  the  Qreat  Lakes, 
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These  four  countries  together  produced  about 
91-1  per  cent,  of  the  world's  ships  in  1900  :  64-2 
per  cent,  of  the  production  fell  to  England,  13'1 
per  cent,  to  the  United  States  (including  the  vessels 
used  on  the  Great  Lakes),  9'3  per  cent,  to  Germany, 
and  4*5  per  cent,  to  France.  On  comparing  the  two 
tables  we  notice  that  the  proportion  of  Great  Britain's 
output  to  the  output  of  the  four  countries  taken 
together  was  about  the  same  in  the  two  periods 
1886-90  and  1897-1900 :  it  was  just  over  78  per  cent. 
in  the  first  period,  and  just  under  78  per  cent,  in 
the  second  period.  This  cannot  be  regarded  as 
otherwise  than  highly  satisfactory  in  view  of  the 
efforts  being  made  by  other  countries  and  their 
developing  industrialism,  and  especially  in  view  of 
the  fact  that  the  traffic  on  the  Great  Lakes  has  been 
very  considerably  augmented,  and  that  the  whole  of  the 
increased  tonnage  involved  is  necessarily  accredited 
to  the  United  States  or  Canada. 

The  relative  positions  of  the  shipbuilding  in- 
dustry in  the  most  advanced  countries  have  been 
exhaustively  investigated  by  the  shipbuilding  expert 
Herr  Tjard  Schwarz  in  collaboration  with  Professor 
Ernst  von  Halle.  To  their  two-volumed  work 
entitled  '  Die  Schiffbauindustrie  in  Deutschland  und 
im  Auslande  ' l  we  are  indebted  for  most  of  the  com- 
parative estimates  stated  below,  or  for  a  great  deal  of 
the  information  upon  which  they  are  founded. 

The  English  shipbuilding  industry  has  only 
partially  introduced  the  newest  improvements. 
Electric  and  pneumatic  machinery  is  but  little  em- 
ployed, the  systems  for  the  carriage  of  material  about 

1  Published  in  1902. 
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the  yards  are  less  developed  than  they  might  be, 
and  labour-saving  machinery  is  not  afforded  that 
position  for  which  its  economies  render  it  suited.  On 
the  other  hand  the  British  industry  possesses  differ- 
ential advantages  in  the  high  position  which  British 
mechanical  engineering  occupies  (upon  which,  of 
course,  shipbuilding  is  in  some  degree  dependent), 
in  the  splendid  training  undergone  by  the  work- 
men, in  the  presence  of  subsidiary  industries  for 
the  satisfaction  of  a  wide  circle  of  needs,  in  the 
development  of  standard  types  of  vessels  and  the 
organisation  of  the  industry,  together  with  other 
businesses  involved  in  it,  for  cheap  production  on 
the  lines  of  the  prevailing  patterns.  But  in  respect 
of  the  design  of  works,  the  machinery  employed,  the 
application  of  power  other  than  steam,  and  the 
shifting  of  material,  the  industry  of  the  United 
States  stands  in  the  first  place.  English  ship- 
building yards  are  on  the  whole  contracted,  over- 
crowded, and,  so  far  as  they  are  covered,  dark. 
American  yards,  on  the  other  hand,  are  almost 
invariably  spacious.  The  rooms  in  American  works 
are  lofty,  and  most  of  the  working  space  in  the 
shipyards  is  fitted  with  excellent  systems  of  over- 
head cranes.  The  cause  of  the  difference  is  no 
doubt  that  the  Americans  are  making  a  supreme 
effort  to  build  ships  economically,  and  are  therefore 
laying  down  their  yards  on  the  most  approved  designs 
and  fitting  them  with  the  most  recent  machinery ; 
whereas  the  English  having  hitherto  attained  such 
splendid  results  with  simple  means  have  tended  on 
the  whole  to  cling  to  old  methods.  In  respect  of 
the  use  of  pneumatic  machines  and  mechanical 
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systems    of    transport    within    the   works,   America 
stands  easily  first  of  all  advanced  nations. 

Nevertheless  the  balance  of  advantages  in  pro- 
duction rests  with  the  English  works.  In  a  typical 
British  shipbuilding  yard  vessels  are  constructed  at 
a  lower  real  cost  than  in  any  American  yard.  The 
following  passages  from  c  The  Shipping  Industry  of  the 
United  States  and  its  Eelation  to  Foreign  Commerce,' 
to  be  found  in  the  '  Summary  of  Commerce  and 
Finance,'  December  1900  (Washington,  1901),1  will 
throw  some  additional  light  on  the  causes  which 
have  already  been  briefly  noticed  above.  '  The  dis- 
tinction between  building  ships  and  manufacturing 
ships  has  been  used  to  bring  out  the  reason  why 
in  building  ships  of  any  particular  class  we  are  not 
able  to  compete  with  the  British  shipyards  at  the 
present  time.  This  raises  the  question  whether,  if 
shipbuilding  can  be  reduced  to  a  manufacturing  in- 
dustry, as  the  building  of  railway  engines  is  to-day, 
it  would  not  be  possible  to  build  ships  as  economically 
as  is  done  in  any  other  country.  "I  think,"  says 
Naval  Constructor  J.  H.  Linnard,  "  if  we  reflect  on 
the  lines  of  manufacture  in  which  we  have  within 
recent  years  been  successful  in  competition  with 
foreigners,  we  will  see  that  they  have  been  such 
lines  as  we  have  in  our  practice  standardized. 
The  manufacturers  have  standardized  the  types 
of  land  engines  which  have  been  spoken  of  in 
this  connection.  They  have  standardized  electrical 
machinery.  Their  whole  production  tends  to  a 
standardized  arrangement  of  their  outfit,  which 
becomes  regular  in  process  of  manufacture,  and  can 

1  Quoted  from  Schwarz  and  Halle. 
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be  put  forth  with  a  complete  arrangement  of  their 
shops  towards  a  definite  fixed  end  from  the  beginning. 
The  question  which  arises  in  my  mind  is  whether 
we  will  ever  be  able  to  build  ships  on  that  basis, 
whether  we  will  ever  be  able  to  manufacture  ships 
instead  of  building  them."  The  discussion  of  the 
question  at  the  December  (1900)  meeting  of  the 
Society  of  Naval  Architects  brought  out  the  following 
facts.  In  English  shipyards  it  has  been  noticed  that 
frequently  in  the  case  of  tramp  steamers  three  or 
four  vessels  would  be  laid  down  at  the  same  time, 
so  that  the  moulds  and  the  machinery  outfit  would  be 
alike  for  all  the  ships.  In  contrast  with  this  in  the 
United  States  it  was  the  rule  to  build  a  single  ship 
or  two,  and  where  there  was  Government  work  in 
hand  the  men  shifted  about  a  good  deal  from  one 
style  of  work  to  another.  This  point  of  view  was 
presented  by  Mr.  E.  Platt  Stratton,  who  understood 
that  English  builders  figured  that  where  three  or 
four  vessels  of  a  kind  were  built  at  one  time  the  cost 
would  be  about  15  per  cent.  less.  ...  If  we  accept 
Mr.  Cramp's  estimate  of  a  difference  varying  from  15 
to  25  per  cent,  as  measuring  the  greater  cost  of  build- 
ing merchant  ships  in  the  United  States,  it  would 
seem  that  the  whole  question  of  the  reduction  of 
cost  hinges  on  the  question  of  the  volume  of  demand 
for  merchant  ships  on  the  part  of  the  United  States. 
If  the  volume  of  demand,  hitherto  restricted  and 
under  present  conditions  rapidly  enlarging,  should 
reach  the  point  at  which  the  existing  shipyards  of 
the  country  of  first-class  equipment  could  rely  upon 
two  or  three  times  the  amount  of  tonnage  now 
turned  out  per  annum,  it  would  seem  that  no  great 
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length  of  time  could  elapse  before  the  difference  of 
15  to  25  per  cent,  could  be  overcome  by  progress 
in  the  economies  of  production.  .  .  .  There  is  some 
doubt  as  to  the  possibility  of  standardizing  ships,  at 
least  to  such  an  extent  as  we  have  already  attained 
in  building  bridges,  railway  engines,  and  stationary 
engines.  A  modern  steamship  is  a  much  more 
complex  agency  than  a  bridge  or  a  locomotive 
engine,  and  while  standardizing  may  apply  much 
more  largely  than  is  at  present  the  case  in  the  pro- 
duction of  special  features,  it  is  certain  that  the 
present  practice  of  standardizing  does  not  generally 
prevail  in  the  manufacture  of  hulls  and  ship 
machinery,  except  as  ships  are  built  to  a  standard 
for  record  and  to  come  under  low  rates  of  insurance. 
In  answer  to  an  inquiry  by  the  Bureau  of  Statistics 
as  to  the  extent  to  which  the  practice  of  standardizing 
prevails  in  the  manufacture  of  hulls  and  ship 
machinery,  the  following  answers  may  be  taken  as 
representative  of  prevalent  conditions.  One  of  the 
oldest  shipyards  on  the  Delaware  replies :  "  To  our 
minds  standardizing  does  not  prevail  to  any  large 
extent,  at  least  not  in  our  works.  Of  course  for 
certain  owners  we  build  a  certain  class  of  ships,  and 
very  often  they,  knowing  their  own  wants,  practically 
change  very  little  from  ship  to  ship ;  but  we  would 
say  that  standardizing  does  not  prevail  to  any  great 
extent."  A  New  England  shipyard  replies  that 
"in  wood  shipbuilding  the  practice  is  most  pro- 
nounced, but  in  steel  shipbuilding  <  standardizing  ' 
is  practically  unknown,  as  the  demand,  being  small 
and  of  different  varieties,  is  not  sufficient  to  warrant 
it.  Standardizing,  the  king  of  cheap  and  rapid 
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methods,  will  come   as   the  demand  for  new  ships 


increases.' 


In  respect  of  the  specialisation  of  businesses,  the 
American  industry,  shipbuilding  on  the  Great  Lakes 
excepted,  does  not  approach  the  position  held  to-day 
by  either  England  or  Germany.  France,  too,  hangs 
behind;  her  iron  and  steel  industries  are  not  well 
placed  in  relation  to  her  shipbuilding  yards,  and 
for  materials  and  machinery,  she  is  partly  dependent 
upon  foreign  sources  of  supply.  The  German  in- 
dustry has  recently  made  great  advance.  In  many 
of  its  yards  the  appliances  used  are  of  the  most 
recent  introduction,  and  the  trade  as  a  whole  is 
being  brought  into  closer  touch  with  the  industries 
from  which  material  is  derived.  Some  attempts 
are  also  being  made  to  reduce  the  variety  of 
needs  by  developing  a  limited  number  of  types  of 
vessels. 

With  regard  to  labour  as  a  whole,  England  would 
appear  to  be  easily  first,  according  to  the  evidence 
of  Schwarz  and  Halle.  For  the  education  of  those 
who  direct  in  the  business  of  shipbuilding  there  is 
no  training  ground  like  the  United  Kingdom,  largely 
because  experience  may  be  gathered  here  as  nowhere 
else  in  the  world.  For  this  experience  the  best 
system  of  education  conceivable  is  no  perfect  substi- 
tute, though  by  a  well-devised  system  of  education  its 
value  may  be  greatly  augmented.1  The  English  ship- 
builder possesses  an  incomparable  mastery  of  practical 
detail.  Hence  two  at  least  of  the  leading  American 
shipbuilding  yards  employ  English  experts,  and 

1  Our  chief  shipbuilding  schools  are  those  at  Greenwich  (Naval  School) 
and  Glasgow. 
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young  American  shipbuilders  visit  England  in  con- 
siderable numbers  to  improve  their  knowledge. 

The  finest  and  best-trained  workmen  are  also  to 
be  found  in  England ;  but  it  is  pointed  out  at  the 
same  time  in  the  work  from  which  we  are  quoting 
that  the  attainment  of  the  highest  degree  of  develop- 
ment in  British  yards  is  being  prevented  by  the 
prevailing  notion,  on  the  part  of  the  men  chiefly, 
that  the  interests  of  masters  and  men  respectively 
are  conflicting.  In  America,  on  the  contrary,  while 
labour  is  not  so  splendidly  efficient,  employers  ex- 
perience no  opposition  in  their  attempts  to  make 
further  advance,  both  technically  and  in  organisa- 
tion ;  labour-saving  machinery  and  analogous  appli- 
ances are  being  given  a  constantly  extended  applica- 
tion; and  the  industry  in  consequence  is  being 
stamped  with  a  character  which  may  shortly  bring 
it  into  keen  competition  with  the  English  industry. 
The  French  workmen,  among  whom  the  South 
European  type  prevails,  are  alleged  to  be  inferior 
to  both  German  workmen  and  Anglo-Saxons.  Ship- 
builders in  France  seem  on  the  whole  to  look  more 
to  subsidies  than  to  economical  production,  and  to 
concern  themselves  less  with  enlarging  the  scale  of 
work  and  reducing  costs  than  with  conducting 
experiments  upon  a  number  of  theoretical  points. 
Therefore,  in  one  respect  at  least,  namely,  in  the 
spirit  of  inquiry  and  experiment  pervading  it,  the 
French  industry  may  be  placed  in  the  forefront.  As 
to  the  training  of  employers  and  those  requiring 
technical  knowledge,  Germany  stands  high.  The 
German  training  is  better  theoretically  than  the 
American,  and  better  practically  than  the  French, 
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and  English  standards  in  these  respects  are  said  to 
be  fully  reached.     However,  the  English  workman, 
and  in  some  respects  the  American  workman,  must 
certainly  be  placed  before  the  German  workman,  but 
our  authorities  suggest  that  German  labour  legislation 
may  secure  for  the  German  industry  a  more  peaceful 
future  than   either  Americans   or   Englishmen  can 
look  forward  to  with  any  degree  of  confidence.     Upon 
this  point,  however,  we  should  be  inclined  to  argue 
that,  taken  all  round,  the  lines  upon  which  our  solu- 
tions of  labour  problems  lie  are  laid  down  as  wisely 
at  least,  from  the  standpoint  of  the  future  especially, 
as  those  of  any  other  country.     English  wages  are 
high — not  so  high,  however,  as  American — but  higher 
still  in  proportion  is  the  skill  of  the  English  ship- 
building artisans.     And  although  England  certainly 
does  not  suffer  from  a  heavy  labour  cost,  the  normal 
weekly   hours  of  work   are   fifty-three   in   England, 
fifty-four  in  America,  and  sixty  in  Germany,  while 
in  France  they  oscillate   according   to   needs   from 
forty-five  to  sixty.     Moreover  a  summer  holiday  of 
a  fortnight  is  usual  in  England.     One  of  three  weeks 
is  allowed  in  American  State  yards. 

The  English  business  of  sea-transport  being  so 
immense,  it  is  not  surprising  that  a  lower  cost  of  pro- 
duction is  reached  here  than  abroad.  The  cost  of 
production  in  Germany,  however,  has  compared  not 
so  unfavourably  with  ours  as  regards  certain  classes 
of  vessels,  and  the  United  States  is  said  to  have 
reduced  the  difference  between  its  supply  price  of 
vessels  for  the  world's  market  and  Great  Britain's 
from  about  27-^  per  cent,  in  1892-4  to  under  10  per 
cent,  in  1900.  Upon  the  Lakes,  moreover,  vessels 
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are  said  to  be  constructed  at  costs  no  greater  than 
those  at  which  tramp  steamers  are  built  in  England, 
in  spite  of  the  high  American  wages — perhaps  in 
some  respects  in  consequence  of  them.  The  severity 
of  protection  in  France,  combined  with  other  causes, 
has  rendered  her  cost  of  production  prohibitively 
high  for  those  who  can  purchase  freely  in  other 
markets.  We  may  notice  in  conclusion  that  the 
American  shipbuilding  industry  of  the  first  half 
of  the  century,  such  as  it  was,  declined  in  conse- 
quence, in  some  degree,  of  the  substitution  of  iron 
and  steel  for  wood  in  shipbuilding,  which  was 
hastened  by  the  stimulus  given  to  the  construction 
of  fast  steamers  by  the  opening  of  the  Suez  Canal 
in  1869.  In  those  days  iron  and  steel  could  be 
procured  cheaper  by  British  ship-yards  than  by 
American  ones.  Moreover,  the  American  Navigation 
Acts,  in  so  far  as  their  object  was  the  encourage- 
ment of  American  shipbuilding,  reacted  very  detri- 
mentally on  the  American  sea-carrying  trade  when 
British  ships  were  being  built  much  cheaper  than 
American  ones ; l  and  the  decline  in  the  carrying 
trade  meant  again  a  decline  in  shipbuilding.  Here 
we  have  undoubtedly  some  of  the  chief  causes  which 
explain  the  position  of  American  shipbuilding  to-day ; 
but  we  must  remember  that  other  causes  were  equally 
at  work.  England  was  better  situated  for  prosecuting 
the  trade  of  sea-transport  than  America,  and  the 
advantages  of  her  position  were  heightened  by  the 
opening  of  the  Suez  Canal.  Moreover,  payment  had 
to  be  made  for  the  large  export  of  American  food 

1  See  Mr.  D.  A.  Wells'  interesting  work  on  the  American  mercantile 
marine. 
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and  raw  material ;  and  as  high  duties  were  imposed 
on  all  manufactures  by  the  United  States,  special 
encouragement  was  afforded  to  the  system  of  settling 
debts  owing  to  America  by  the  performance  of  ship- 
ping services  for  the  Americans. 

The  figures  below  will  indicate  approximately 
our  relative  position  in  respect  of  the  trade  in 
machinery  : — 

Average  annual  imports  and  exports  in  million  pounds  sterling. 

Great  Britain. 


IMPORTS 


1897-1900 


IMPORTS 


1897-1900  . 


EXPORTS,  1896-1900 


£ 
1-3 


2*8     Steam  engines  : — 
Locomotives 
Agricultural  and  other  de- 
scriptions       .        .        .2*3 
Other  sorts: — 

Agricultural        ...       '8 
Textiles,  and  other  descrip- 
tions       .  .  12-6 


Total  17-0 

1886-1890 

Steam  engines  : — 
Locomotives       .        .        .1*2 
Agricultural  and  other  de- 
scriptions       .        .        .    2'3 
Other  sorts : — 

Agricultural        .        .        .       -55 
Textiles,  and  other  descrip- 
tions       .  8'5 


Total  12-6 


United  States. 


EXPORTS,  1896-1900 
£  £ 

0-4    Steam  engines  and  parts  of  :— 

Locomotives       ...      -8 
Fire,  stationary,   boilers  and 
parts  of  engines  ...      -3 
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Average  annual  imports  and  exports  in  million  pounds  sterling. 

United  States  (continued). 
IMPORTS  EXPORTS 

£ 

Agricultural  implements  *      .1*9 
Other  machinery : — 

Cash  registers,  laundry 
machinery,  metal  work- 
ing, electrical,  printing 
presses  and  parts  of, 
pumps  and  pumping, 
sewing  machines  and 
parts  of,  shoe  machinery, 
typewriting  machines 
and  parts  of,  all  other  .  6'5 

Total  9-5 

1886-1890 
Machinery,  all  kinds      .        .    2*6 

Germany ;  France,  and  Belgium. 

£  £ 

Germany  1895-99  .  .  2-2  Machinery,  kinds  j  1895-99  .  .  6-2 

1886-90  .  .  1-4  not  specified  (1886-90.  .  2-8 

France  1895-99  .  .  2-95  „  (1895-99  .  .  1-94 

1886-90  .  .  1'7  (1889-90  .  .  1'8 

Belgium  1895-99  .  .  1*03  /Machinery:  locomo- 

1889-90    .        .     0'54      .,  QQ{;  QQ       tives     and     railway 

loyo— yy-<         ...  . 

rolling  stock     .        .     1*7 

I  Other  machinery .        .     1'5 
1886-90    Machinery  .        .        .1-6 

From  this  table  it  appears  that  in  respect  of 
machinery  our  exports  increased  in  ten  years  from 
12'6  to  17  million  pounds  sterling,  while  Germany's 
advanced  from  2*8  to  6*2  and  America's  from  2'6 
to  9*5  in  millions  of  pounds  sterling.  Apparently 
England  is  still  the  greatest  exporter  of  machinery. 
But  the  trade  of  the  United  States  has  advanced 

1  A  great  increase  in  the  export  of  agricultural  implements  took  place 
in  and  after  1898— in  1900  the  exports  were  valued  at  three  times  as 
much  as  they  had  been  annually  in  recent  years  prior  to  1898. 
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enormously,  while  that  of  Germany  has  advanced 
considerably.  However,  the  growth  of  their  old  trade 
has  not  been  so  great  as  these  figures  would  lead  one 
to  suppose.  Many  of  the  figures  stand  for  new  lines 
of  trade.  Take,  for  example,  the  kinds  of  machinery 
now  exported  from  the  United  States  :  cash  registers, 
type-writing  machines,  and  electrical  machinery  are 
commodities  of  comparatively  recent  introduction  into 
general  use ;  and  the  value  of  these  three  classes 
alone  amounts  now  to  about  2,000,000/. 

In  engineering  our  most  serious  rivals  undoubt- 
edly are  the  United  States  and  Germany,  the  former 
in  particular.  '  Every  engineer/  wrote  Sir  Philip 
Magnus  in  1902,  *  knows  the  extent  of  our  dependence 
on  America  for  some  of  our  most  useful  machinery. 
Our  shops  as  well  as  our  technical  schools  are  largely 
fitted  with  American  tools,  and  we  are  in  danger  of 
suffering  in  this  country,  not  only  from  the  superior 
inventiveness  of  our  American  cousins  and  their 
characteristic  originality  in  grappling  with  commer- 
cial problems,  but  also  from  their  ever- improving 
facilities  for  all  scientific  experiments.' *  Such  an 
expression  of  opinion,  taken  in  conjunction  with  the 
figures  set  forth  above,  calls  for  a  careful  scrutiny 
of  the  facts.  We  shall  examine  mainly  four  chief 
branches  of  the  engineering  trade,  namely  those 
concerned  with  (1)  locomotives,  (2)  agricultural  im- 
plements, (3)  machine  tools,  and  (4)  electric  plant. 

Since  the  great  English  Eailway  Companies  prefer 
to  build  themselves  the  bulk  of  their  rolling  stock, 
our  private  locomotive-builders  do  not  subserve  a 
great  national  industry,  as  the  makers  of  cotton 

1  Engineering  Magazine,  November  1902. 
I.  I 
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machinery  subserve  our  cotton  industry,  and  there- 
fore we  should  scarcely  expect  to  hold  foreign  markets 
easily  by  the  superiority  of  our  locomotives.  Ameri- 
can locomotive-builders,  on  the  other  hand,  do  supply 
the  American  railways,  and  undoubtedly  the  existence 
of  such  a  large  home  market  reacts  in  some  degree 
on  the  quality  of  their  output  and  their  cost  of  pro- 
duction. It  would  seem  that  in  general  the  condition 
of  our  locomotive-building,  in  relation  to  the  Ameri- 
can industry,  is  much  the  same  as  the  condition  of 
American  ship-building  for  the  foreign  trade  in  rela- 
tion to  our  corresponding  industry,  and  for  the  like 
reasons.  In  view  of  these  facts  England's  larger 
export  of  locomotives  speaks  highly  for  British 
efficiency. 

Much  has  been  said  lately  of  the  cheapness  and 
efficiency  of  American  engines.  The  Midland  and 
Great  Northern  have  recently  bought  some,  and  in 
some  of  the  British  colonies  they  are  said  to  have 
proved  more  suitable  occasionally  for  local  conditions 
than  locomotives  from  Great  Britain.  But  thirty 
out  of  the  forty  American  locomotives  acquired  by 
the  Midland  Eailway  Company  have  since  been 
relegated  to  the  scrap  heap  on  the  ground  that  their 
costliness  in  repairs,  taken  in  conjunction  with  their 
performances  at  the  kind  of  work  done  on  British 
railways,  did  not  justify  further  expenditure  upon 
them. 

Upon  the  matter  of  the  comparative  efficiencies 
of  British  and  American  locomotives  two  valuable 
reports  have  recently  been  received,  the  one  from 
Burma  and  the  other  from  Egypt.  The  facts  re- 
vealed in  these  reports  it  will  be  instructive  to 
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examine  in  some  detail,  but  the  reader  must  be 
warned  that  the  failure  of  American  locomotives 
under  certain  conditions  does  not  establish  their 
inferiority  to  British  locomotives  in  general.  For 
the  class  of  work  met  with  extensively  in  America 
the  native  locomotive  may  be  the  better,  and  in 
certain  of  our  colonies  for  certain  tasks  it  might  be 
the  wiser  policy  to  buy  engines  from  the  great  Bald- 
win works.  However,  to  anticipate,  it  is  pretty 
evident  that  the  English  locomotive  is  the  more 
finished  article  ;  but  whether  our  style  of  workman- 
ship would  pay  in  the  United  States  now  upon  the 
whole  is  another  question. 

Mr.  C.  E.  Cardew's  report  on  the  use  of  American 
locomotives  on  Burmese  railways  was  made  in  1901. 
Twenty  locomotives  were  obtained  from  the  Baldwin 
Locomotive  Works  of  Philadelphia,  and  the  following 
criticisms  were  passed  upon  them.  In  design  they 
were  patchy ;  parts  of  other  types  of  engines  had 
been  adopted  without  having  been  fully  adapted. 
No  doubt  this  resulted  from  standardisation  and  the 
desire  to  avoid  the  expense  which  would  be  occasioned 
by  the  introduction  of  an  entirely  new  element  into 
the  design.  The  coal  consumption  was  said  to  be 
extravagant ;  the  boilers  did  not  steam  freely ;  and 
the  workmanship  on  the  whole  was  not  so  finished 
as  that  of  English  locomotives.  It  was  even  said 
that  the  interchangeable  parts  were  not  so  perfectly 
interchangeable  on  the  Baldwin  engines  as  on  engines 
from  British  works.  Again,  it  was  asserted  that  low- 
grade  steel,  which  scarcely  deserved  the  name  of 
steel,  had  been  introduced  here  and  there,  though 
the  material  on  the  whole  was  good.  With  the 
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object  of  testing  economies  in  working,  trials  were 
made  with  five  of  the  Baldwin  engines  and  five 
English  ones  under  conditions  which  were  stated 
to  be  absolutely  identical.  The  results  are  given 
in  the  table  below : — 


~ 

Working 
days 

Train- 
miles  run 

Quantity  of 
wood 
consumed 

Consumption  per 
train-mile 

Percentage  of  ex- 
cess of  American 
over  English 

tons 

Ib. 

English 

30 

18,396 

894-93 

108-97 

— 

American  . 

30 

17,057 

1044-53 

137-17 

25-88 

As  regards  price  and  the  conditions  of  delivery, 
the  Baldwin  locomotives  cost  1,750Z.  each,  c.i.f.,  and 
were  to  be  delivered  in  six  months,  while  the  British 
locomotives  cost  2,OOOZ.,  f.o.b.  at  Glasgow,  and  could 
not  be  delivered  under  eighteen  months.  As  the 
freight  and  insurance  from  Glasgow  amounted  to 
about  105Z.,  the  Baldwin  engines  were  335Z.  cheaper 
than  their  British  rivals.  However,  it  is  interesting 
to  notice,  as  a  comment  upon  the  methods  adopted 
sometimes  to  secure  foreign  markets,  that  when 
more  locomotives  were  required,  both  the  price  and 
the  time  required  for  delivery  had  increased  at  the 
Baldwin  works  in  such  a  degree  that  it  was  found 
more  economical  on  the  whole  to  place  the  new  order 
with  a  British  builder  at  2,165Z.,  f.o.b.,  for  delivery  in 
nine  months.  One  explanation  of  the  purchase  of 
many  of  the  locomotives  now  used  on  the  Burmese 
railways  was  the  need  of  augmenting  engine  power 
considerably  at  very  short  notice. 

The  second  report  to  which  reference  has  been 
made  above  proceeds  from  Egypt,  and  we  might 
suitably  preface  this  by  a  few  words  as  to  our  trade 
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with  Egypt  as  a  whole.  In  1895,  31*5  per  cent,  of 
the  Egyptian  imports  came  from  England,  in  1900 
the  percentage  had  grown  to  37*5.  Of  the  metal 
goods  34  per  cent,  was  procured  from  the  United 
Kingdom  in  1895,  while  in  1900  as  large  a  percent- 
age as  59  was  of  English  origin.  As  to  rolling  stock 
the  following  are  the  principal  figures  for  the  last  four 
years  of  the  nineteenth  century  : — 


— 

Total 

United  Kingdom 

Belgium 

£ 

£ 

£ 

1897  .... 

29,485 

7,617 

17,654 

1898  .... 

179,822 

89,883 

84,232 

1899  .... 

246,171 

59,125 

178,015 

1900  .... 

67,282 

27,641 

17,035 

According  to  this  table  Belgium  appears  to  be 
cutting  us  out,  and  Belgian  locomotives  are  certainly 
very  good ;  but  the  real  explanation  is  that  in  con- 
sequence of  the  engineers'  strike  in  1897  English 
firms  were  so  full  of  orders  throughout  the  next 
year  that  they  were  unable  to  guarantee  delivery  in 
1899. 

In  the  House  of  Commons  in  May  1901  Sir 
Alfred  Hickman  drew  attention  to  the  report  from 
Burma  which  has  been  referred  to  above,  and  asked 
that  similar  experiments  should  be  conducted  in 
Egypt.  It  was  decided  in  consequence  to  make  the 
trials  suggested :  the  results  are  before  us  in  the 
Blue  Book  from  which  we  shall  now  quote.  '  It  ap- 
pears that  on  seven  recent  occasions,  when  tenders 
for  locomotives  were  invited,  American  offers  were 
twice  received.  On  both  of  these  occasions  the 
British  were  more  favourable  than  the  American 
prices,  so  long  as  the  designs  and  specifications 
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prepared  by  the  Egyptian  Eailway  Board  were  fol- 
lowed. The  actual  figures  were  as  follows : — British, 
2,240Z.  and  3,250Z. ;  American,  2,700Z.  and  3,5151. 
On  the  other  hand  the  American  firm  (Messrs. 
Burnham,  Williams  &  Co.,  whose  works  are  known 
as  the  "  Baldwin  '  Works)  offered  to  supply  engines 
differing  in  certain  particulars  from  the  Egyptian 
designs  and  specifications,  but  which  they  held  to  be 
of  equal  power  and  equally  suitable  for  the  work 
which  had  to  be  performed.  Under  these  conditions 
the  American  prices  fell  respectively  to  1,855Z.  and 
2,475Z.,  that  is  to  say,  19  per  cent,  below  the  British. 
The  reason  for  this  great  fall  in  price  is  sufficiently 
obvious ;  it  is  thus  explained  by  Mr.  Trevithick. 
The  American  firm,  he  says,  "  were  able  to  introduce 
their  stock  standards  and  to  advance  work  con- 
tinuously without  being  hampered  by,  to  them, 
unknown  and  unnecessary  conditions  :  an  advantage 
which,  in  my  opinion,  quite  accounts  for  the  dif- 
ference in  the  cost  and  time  of  delivery  between  the 
two  makes  of  engines." 

1  It  appears,  however,  that  it  is  not  so  much  in  the 
matter  of  price  as  in  respect  of  the  period  required 
for  construction  that  the  American  manufacturers 
have  had  the  greatest  advantage,  not  only  over 
British  competitors,  but  over  all  others.  The  figures 
in  this  connection  are,  indeed,  very  remarkable.  On 
the  two  occasions  given  by  Mr.  Trevithick  when 
British  and  American  firms  entered  into  competition 
the  former  offered  to  complete  the  orders  in  forty- 
eight  and  in  ninety  weeks  respectively  ;  but  the  Ame- 
rican firm  was  prepared  to  deliver  in  eighteen  and 
thirty-five  weeks  if  the  Egyptian  designs  and  speci- 
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fications  were  followed,  or  in  twelve  and  thirty  weeks 
if  certain  changes  in  the  designs  were  allowed.' 

As  to  the  comparative  values  of  British  and 
American  locomotives,  Lord  Cromer  reports  thus  : — 
'  It  is,  however,  in  respect  of  the  relative  con- 
sumption of  coal  that  the  recent  trials  are  of  special 
value.  The  most  scrupulous  care  was  taken  to 
render  the  trials  fair.  On  this  point  Mr.  Trevithick 
says  : — "  These  comparisons  have  been  carried  out 
under  exceptionally  favourable  circumstances,  inas- 
much as  the  locomotives  employed  were  typical  of 
their  respective  countries  in  design  and  manufacture, 
and  the  trials  were  personally  conducted,  and  the 
results  conjointly  signed  by  a  representative  sent  out 
by  the  American  builders  and  a  locomotive  inspector 
of  the  Egyptian  Eailway  Administration."  Trials 
were  made  with  both  goods  and  passenger  engines. 
It  was  found  that,  in  the  case  of  goods  engines,  the 
American  consumed  25'4  per  cent,  more  coal  than 
the  British  engine,  while  the  latter  was  drawing  14*2 
per  cent,  more  load.  In  the  case  of  the  passenger 
engines  the  American  was  50  per  cent,  more  than 
the  British  consumption  with  the  same  average  load. 
Major  Johnstone,  in  reviewing  these  figures,  says, 
speaking  more  especially  of  the  passenger  engines  : — 
"  The  contrast  between  about  20  Ib.  of  coal  per  mile 
in  the  best  runs  of  the  British  engine,  and  over  60  Ib. 
in  the  hardest  runs  of  the  American,  is  quite  extra- 
ordinary. On  the  whole,  the  superiority  of  the 
British  type  is  fully  established  ;  but  it  is  clear  that 
the  passenger  engine  is  a  bad  example  of  American 
practice."  The  British  passenger  engine  was  said 
to  ride  more  easily  and  require  less  attention  on  the 
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part  of  the  driver  and  fireman  than  the  American 
engine. 

Upon  the  question  of  the  efficiency  of  the  Belgian 
engines  in  Egypt,  the  following  report  was  rendered 
by  Major  Johnstone  to  Lord  Cromer : — 

4  In  the  case  of  the  Belgian-  and  British-made 
engines  employed  here,  the  design  is  identical,  and 
the  differences  consist  in  material  and  workmanship. 

1  There  is  very  little  to  be  said  against  the 
Belgian  workmanship,  except  against  that  part  of 
the  workmanship  which  is  expended  on  making  the 
materials  harder  and  more  durable. 

'As  regards  coal  consumption — which  depends 
upon  the  evaporative  efficiency  of  the  boiler  and  the 
thermal  and  mechanical  efficiency  of  the  locomotive 
-there  is  practically  no  difference  ;  the  small  dif- 
ferences I  have  noticed  have  been  in  favour  of  the 
Belgian,  as  against  the  English,  but  they  are  so 
small  as  to  be  within  the  limits  of  probable  error  of 
the  experiments. 

*  There  is  no  reason  to  suppose  that  there  is  any 
marked  difference  in  the  consumption  of  oil. 

'  The  failures  of  the  Belgian  engines — and  they 
have  been  very  frequent — have  been  in  most  cases 
due  to  the  materials  of  the  boiler ;  but  the  materials 
of  the  engines  also  compare  unfavourably  in  some 
cases  with  those  of  English  engines.  .  .  . 

*  I  regret  that  I  cannot  give  accurate  figures  as  to 
the  difference  in  cost  of  repairs.     From  statements 
received  from  Mr.  Trevithick  and  from  the  Accounts 
Department  I  think  that  the  difference  in  cost  for 
the  first  five  or  ten  years  at  least  cannot  be  less 
than  501.  per  engine  per  year,  and  there  is  no  reason 
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to  suppose  that  it  can  be  more  than  80Z.  After  ten 
or  fifteen  years  probably  all  the  defective  parts  of 
a  Belgian  engine  would  be  replaced,  and  the  two 
engines  would  be  virtually  equal.' 

The  short  time  required  for  delivery  and  the  low 
prices  quoted  by  the  Baldwin  Company,  on  condition 
that  American  designs  were  accepted,  are  probably 
to  be  explained  by  the  extent  to  which  standardisa- 
tion has  been  carried  and  highly  specialised  tools 
have  been  introduced.  The  same  state  of  affairs  is 
observable  in  American  bridge  building.  The  Pen- 
coyd  Bridge  Building  Company  can  turn  out  bridges 
of  standard  designs  by  the  yard  at  a  price  at  which 
an  English  builder  could  not  as  a  rule  undertake  the 
work  at  a  profit,  and  in  the  time  which  many  English 
firms  would  require  to  think  out  the  details  of  con- 
struction and  collect  materials.  However,  American 
bridges  have  been  severely  criticised.  English  civil 
engineers,  it  has  been  said,  tend  to  diversify  their 
designs  needlessly  and  to  pay  little  regard  to  stan- 
dard girders  and  parts  which  are  being  produced 
regularly,  whereas  in  the  United  States  the  bridge 
makers  keep  in  touch  with  the  steel  makers,  and 
introduce  into  their  drawings  as  many  parts  that 
can  be  repeated  as  possible.1  On  the  other  hand 
there  are  dangers  associated  with  the  system  of  ex- 
cessive standardisation  and  repetition  upon  which 
we  need  not  dwell  here  ;  it  may  check  originality  in 
design,  for  example,  and  cause  unsuitable  plans  to 
be  accepted  as  sufficiently  satisfactory.  In  the 
despatches  from  which  we  have  quoted  above  Mr. 
Trevithick  remarks  that  the  American  types  of 

1  Engineer,  April  21,  1899. 
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engines  '  are  an  object  lesson  as  to  the  disadvantages 
of  standardisation  when  it  prevents  the  introduction 
of  improvements  of  design.7 

Before  we  proceed  further  in  examining  the 
comparative  state  of  affairs  in  the  branches  of 
engineering  tabulated  above  it  would  be  well  to 
consider  in  which  direction  we  should  look  for 
enterprise  in  each  country's  engineering.  A  country 
might  be  expected  to  manifest  the  greatest  efficiency 
in  producing  that  which  it  used  itself  most  largely, 
as  has  been  already  suggested  above.  We  should 
be  prepared  to  find  England  exporting  large  quan- 
tities of  cotton  and  linen  machinery,  and  also  of 
woollen  machinery,  in  so  far  as  it  was  of  a  kind 
which  is  in  use  here  as  well  as  abroad,  and  America 
exporting  mining  machinery,  general  pioneering 
machinery,  agricultural  implements,  and  —  since 
American  industrialism  is  a  world  of  specialisation, 
standardisation,  and  cheap  production  in  large 
quantities — machine  tools  also.  Such  anticipations 
would  correspond  fairly  with  the  facts.  America's 
backwardness  in  pushing  its  textile  machinery  abroad 
has  already  been  commented  upon.  To  Japan,  for 
instance,  textile  machinery  is  sent  regularly  from 
England ;  and  the  Americans,  in  spite  of  their 
interests  in  the  East,  have  apparently  put  forth  no 
extraordinary  efforts  to  oust  us.  Again,  the  stamp 
of  English  makers  will  be  found  on  cotton  and  linen 
machinery  all  over  the  continent  of  Europe,  while 
the  mark  of  the  American  firm  in  Continental  textile 
factories  is  seldom  to  be  met  with.  It  is  natural 
that  in  the  land  of  the  most  advanced  and  specialised 
textile  industries  the  best  and  cheapest  methods  of 
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building  the  machinery  employed  in  them  should  have 
been  acquired,  and  that  to  this  country  other  nations 
should  look  for  satisfactory  cotton  textile  machinery. 
In  modification  of  this  statement,  however,  it  must 
be  observed  that  in  the  cotton  industry  America  has 
recently  pushed  ahead  in  some  respects,  and  that 
already  American  automatic  looms,  many  of  which 
are  made  outside  the  United  States  upon  payment  of 
royalties,  are  to  be  found  scattered  over  the  places 
where  cotton  fabrics  are  produced.  The  following 
have  been  the  values  of  our  exports  of  textile 
machinery  recently : — 


1893 
£ 

5,256' 


1894 
£ 

5,479' 


1895 
£ 

6,152' 


1896 
£ 

6,746' 


1897 
£ 

5,702' 


1898 
£ 

6,628' 


1899 
£ 

6,804' 


1900 
£ 

6,214' 


(OOO's  omitted) 


It  would  be  astonishing  if  America,  with  its 
developed  engineering  and  iron  and  steel  industries, 
and  its  large  exports  of  agricultural  produce,  did  not 
send  agricultural  implements  abroad  in  large  quanti- 
ties ;  for  they  must  be  produced  on  a  great  scale  to 
satisfy  the  needs  of  the  United  States  and  those  of 
Canada,  which  cannot  yet,  with  its  natural  resources 
but  partially  exploited,  spare  the  labour  to  produce 
much  machinery  for  itself.  This  explanation  makes 
the  state  of  affairs  displayed  by  the  figures  annexed 
comprehensible : — 


— 

1899 

1900 

1901 

Agricultural  machinery  (not  steam)   ex- 
ported from  the  United  Kingdom  . 
Agricultural  implements  and  parts  of  im- 
plements   exported    from    the    United 
States    

Thousand 
£ 

945 
2,590 

Thousand 
£ 

873 

3,354 

Thousand 
£ 

733 
3,399 
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Production  on  a  very  large  scale  has  made 
American  agricultural  implements  cheap ;  and  the 
American  is  ingenious  in  discovering  devices  by 
which  the  expenses  of  production  may  be  diminished. 
Many  agricultural  implements  turned  out  in  the 
United  States,  for  instance,  have  been  simply  dipped 
into  tanks  of  paint,  instead  of  being  painted  by  hand, 
and  moulding  machines  are  extensively  employed 
for  producing  the  needful  castings. 

Since  division  of  labour  is  conditioned  by  the 
scope  of  the  market  indirectly,  and  directly  by  the 
size  of  the  business,  it  was  in  America,  with  its  large- 
scale  production  combined  with  the  restriction  of  the 
output  to  a  few  types,  that  the  highly  specialised 
machine  tool  was  to  be  looked  for.  In  contrasting 
the  English  and  American  manufacture  of  this  kind 
of  tool  we  must  consider  its  efficiency,  durability, 
and  price,  the  time  required  for  delivery  by  the 
makers,  and  the  manner  in  which  the  machinery  is 
offered  for  sale.  Under  certain  of  these  heads  it  is 
easy  to  give  a  verdict  on  the  competing  claims.  The 
American  goods  are  the  cheaper,  and  less  time  is  re- 
quired by  American  firms  for  executing  orders ;  but 
English  tools  are  the  more  durable.  As  to  efficiency 
the  machines  of  the  two  countries  are  about  equal ; 
but  Americans  introduce  more  new  types  than  the 
English  and  produce  the  more  highly  specialised  in- 
struments. England  may  be  said  to  hold  its  own 
in  respect  of  trustworthy  machine  tools  for  general 
purposes ;  but  it  is  America  which  manufactures 
the  machine  for  making  solely,  say,  some  minute  part 
of  a  watch  or  bicycle.  Our  purchases  of  bicycles 
in  the  United  States  used  to  be  large,  but  they  have 
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declined  with  the  adaptation  of  British  works  to  the 
manufacture  of  bicycles.  At  first  the  implements 
for  their  production  were  naturally  obtained  largely 
from  the  United  States. 

British  Imports  of  Cycles  (including  those  with  motors]  and  parts 

thereof  (in  1,OOOZ.) 


— 

1897 

1898 

1899 

1900 

1901 

From  Germany  . 

10-2 

13-6 

14-3 

7-9 

8-0 

„      Holland     . 

5-4 

12-1 

9-1 

11-1 

12-7 

„      Belgium    . 

8-7 

13-4 

8-7 

8-0 

10-6 

„      France  l    . 

39-5 

27-2 

26-4 

28-2 

24-6 

„      United  States 

459-1 

543-6 

224-1 

137-4 

118-0 

Total  from  all  foreign 

countries  . 

524-3 

611-2 

285-3 

193-8 

174-7 

In  partial  explanation  of  these  figures  it  should 
be  pointed  out  that  the  demand  for  cycles  has  been 
of  an  unsteady  character  for  a  variety  of  reasons. 

Generally  speaking,  we  may  say  that  this  country 
maintains  its  position  in  the  manufacture  of  heavy 
tools,  but  that  in  the  manufacture  of  the  lighter 
machines  the  United  States  is  ahead.  Of  the  more 
specialised  nature  of  the  American  machinery  we  have 
already  spoken.  It  is  built  to  turn  out  repetition  work 
fast,  and  as  a  rule  admits  of  little  variety  in  the  work 
to  be  done ;  in  large  specialised  businesses  in  which 
it  can  be  given  full  employment  it  has  proved  most 
economical.  For  the  manufacture  of  machine  tools 
American  plants  are  also  highly  specialised  :  one  firm 

1  In  the  manufacture  of  automobiles  the  French  undoubtedly  hold 
the  first  place  to-day,  though  it  is  said  that  the  United  States  is  almost 
abreast.  In  the  last  three  years  the  output  in  France  has  been  trebled, 
and  the  manufacturers  of  bicycles  are  now  devoting  their  attention  to  the 
new  vehicles.  In  Lyons,  Bordeaux,  Marseilles,  Lille,  St.  Etienne,  Nantes, 
and  Rouen,  as  well  as  in  Paris,  where  the  works  have  been  famous  for 
some  time  past,  the  industry  will  be  found  flourishing  on  a  large  scale. 
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may  produce  only  two  classes  of  milling  machines 
and  only  two  sizes  of  each.  In  England  there  is  a 
tendency  for  the  scope  of  work  to  be  less  restricted ; 
and  each  system,  needless  to  say,  possesses  advantages 
of  its  own. 

It  is  said  that  the  metal  adopted  in  the  United 
States  for  the  construction  of  machine  tools  is  softer 
than  that  used  here,  and  that  English  machines  are 
in  consequence  more  lasting.  However,  the  American 
metal  if  soft  is  tough,  and  does  not  tend  to  fracture. 
It  is  noteworthy  that  the  lightness  of  the  American 
tools,  of  which  complaint  has  frequently  been  made 
by  English  purchasers,  is  explained  as  much  by  the 
more  specialised  tasks  allotted  to  them  in  America  as 
by  the  deliberate  intention  not  to  produce  a  machine 
which  will  outlive  its  period.  The  American  machine 
is  made  only  a  fraction  stronger  than  is  absolutely 
necessary  for  the  work  to  be  done  by  it,  the  strain 
of  which  can  be  pretty  accurately  gauged ;  but  '  in 
this  country,  where  the  work  in  an  average  machine 
shop  is  a  great  deal  more  varied  than  in  America, 
it  becomes  necessary  to  allow  a  considerable  margin 
of  strength  for  contingencies/  Tools  for  heavy  work 
are  not  made  too  light  in  American  shops,  but  it  is 
asserted  that  the  soft  metal  of  the  sliding  faces  wears 
fast.1 

German  machine-tool  construction  is  also  inferior 
to  American  in  respect  of  the  lighter  implements.2 
The  German  machine-tool  industry  is  largely  an 

1  Upon  British  and  American  machine  tools  an  excellent  series  of 
articles  and  many  letters  appeared  in  the  Engineer  in  1898-9. 

•  2  See,  e.g.,  articles  on '  American  Machine-shop  Practice  from  a  German 
Point  of  View,'  by  Peter  Ltiders,  in  the  Engineering  Magazine  for 
September  1901. 
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imitation  of  the  American,  but  the  Germans  have 
shown  original  power  in  building  heavy  tools  and  a 
peculiar  genius  for  constructing  special  machinery 
of  an  unusual  type.  Special  work  is  more  in  accord- 
ance with  German  capacity  than  turning  out  rapidly 
and  cheaply  innumerable  repetitions  of  the  same 
machine.  And  the  Germans  are  pre-eminent  in 
working  scientifically.  Upon  this  point  there  ap- 
peared in  the  '  Times ' l  an  interesting  letter  from 
an  English  foreman  who  had  been  sent  by  his  firm 
to  inspect  some  of  the  more  modern  workshops  in 
Germany.  He  reported  thus  : — '  The  German  tools 
for  gauging  and  testing  work  are  of  the  most  improved 
kind,  giving  a  positive  reading  to  a  finer  degree  than 
ours.  Their  methods  of  producing  cutting  tools  for 
giving  correct  forms  of  thread  &c.  are  excellent,  and 
enable  the  workmen  to  proceed  on  well-defined  lines 
with  very  great  accuracy.'  From  this  one  would 
expect  to  find  that  the  Germans  standardise  their 
work  more  than  the  English,  which  is  actually  the 
case ;  nevertheless  standardising  is  said  to  be  kept 
back  in  Germany  by  the  disposition  of  buyers  in 
that  country  to  draw  up  long  lists  of  conditions  to 
be  fulfilled  by  the  machines  which  they  require.2 
Americans,  on  the  contrary,  will  trust  their  machine 
maker,  look  to  him  for  ideas,  and  buy  what  is 
being  made.  The  American  seems  to  prefer  buying 
ready-made  goods ;  but  the  Englishman  on  the 
whole  has  a  predilection  for  things  made  to  order 
upon  his  own  ideas.  Each  disposition,  it  is  plain, 

1  July  13,  1901.    The  letter  was  sent  to  the  Times  by  the  foreman's 
firm. 

2  See  article  by   Peter   Liiders,   in   the   Engineering   Magazine   for 
September  1901. 
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may  be  exercised  to  excess,  and  it  would  be  diffi- 
cult to  draw  a  line  of  demarcation  between  the 
cultivation  of  peculiarities  and  the  suppression  of 
originality  and  a  desire  for  perfection.  It  is  true 
that  the  engineer  knows  his  business,  but  it  is  true 
also  that  the  customer  knows  the  peculiarities  of  his 
own  needs ;  and  an  excessive  tendency  to  take  what 
is  made  must  ultimately  have  a  stagnating  influence. 
As  to  labour,  to  return  to  German  conditions,  the 
English  foreman  whom  we  have  quoted  above  reported 
that  the  German  hands  were  efficient,  orderly,  and 
interested  in  their  work,  and  that  they  put  forth 
their  best  efforts ;  moreover  he  declared  that  the 
works  were  neat  and  well  arranged. 

To  sum  up  upon  the  question  of  cost,  we  may 
say  that  American  tools  are  cheap  because  (1)  little 
labour  is  spent  upon  the  finish,  (2)  raw  material  is 
bought  in  large  quantities,  (3)  the  specialisation  of 
businesses  allows  of  the  specialisation  of  machinery, 
and  (4)  the  tool  produced  is  confined  as  a  rule  to  one 
or  a  few  purposes,  and  can  therefore  be  made  just 
strong  enough  and  efficient  enough  for  its  restricted 
use.  As  regards  the  fourth  reason,  it  is  apparent 
that  the  English  machine,  in  being  made  strong 
enough  to  cope  with  some  unforeseen  task  upon 
which  it  might  be  employed,  is  rendered  too  strong, 
and  therefore  expensive,  for  the  work  to  which  it 
is  usually  applied.  It  is  obvious,  let  us  notice  in 
this  connection,  that  the  economy  of  the  specialised 
tool  is  affected  by  the  space  which  it  occupies  when 
idle  and  when  working,  as  well  as  by  its  cost,  per- 
formances, and  the  amount  of  work  which  exists  for 
it  to  do. 
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We  have  mentioned  above,  as  one  of  the  con- 
siderations to  be  borne  in  mind  in  contrasting 
American  and  English  machine  tools,  the  manner  in 
which  they  are  offered  for  sale.  The  machine  which 
is  guaranteed,  and  watched  by  its  maker  through 
his  agents  to  insure  that  its  performances  shall  be 
equal  to  its  capabilities,  is  more  valuable  than  the 
machine  which  is  not  guaranteed  and  in  which  the 
maker  takes  no  further  interest  after  it  is  sold. 
In  the  latter  case  the  purchase  is  merely  a  piece  of 
mechanism  which  may  or  may  not  be  understood 
fully  by  the  purchaser ;  in  the  former  case  it  is  a 
guaranteed  amount  of  work  and  includes  further 
some  share  in  the  services  of  a  person  of  trained 
intelligence  who  is  perfectly  acquainted  with  the 
appliance.  English  manufacturers  are  disposed  to 
argue  that  since  machines  may  be  ill-used,  and 
might  be  more  carelessly  used  if  they  were  guaran- 
teed, guarantees  are  better  avoided  on  the  whole. 
Recently  British  locomotive  makers,  for  example,  re- 
fused to  guarantee  coal  consumption  when  tendering 
for  locomotives  to  be  supplied  to  Egypt,  although 
economy  in  coal  consumption  was  a  matter  of  funda- 
mental importance  in  consequence  of  the  high  cost 
of  coal  in  Egypt.  Such  guarantees,  however,  are 
no  longer  refused.  The  American  engineer,  on  the 
other  hand,  argues  that  normally  a  machine  will  not 
be  treated  in  any  appreciable  degree  more  roughly 
when  it  is  guaranteed,  for  it  has  been  bought  be- 
cause it  is  wanted,  and  that  the  guarantee  may 
make  all  the  difference  in  deciding  a  hesitating 
customer.  There  is  something  in  the  view  that  the 
responsibility  for  the  performances  of  a  machine 

I.  K 
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should  rest  partially  on  the  makers,  who  understand 
it  best,  especially  when  machine  makers  are  attempt- 
ing to  introduce  new  ideas.     The  American  does  not 
object  to  risks  when  by  bearing  them  he  is  assisted  in 
pushing  new  machinery.     Sometimes  the  American 
seller  will  provide  a  man  to  work  his  machine  for 
a  short  time  and  give   instruction  in  managing  it ; 
sometimes  he  will  send  the  machine  with  a  '  minder ' 
on  approval  without  any  understanding  being  entered 
into  as  to  purchase  should  the  tool  prove  satisfactory. 
He  trusts  to  demonstrating  the  value  of  his  tool  if 
only  he  be   given   a  chance.     This  attitude   begets 
confidence  in  the  buyer.     Again,  the  American  seller 
will    call   at   intervals   to   observe   his    machine   at 
work,  and  this  continued   interest   on  the   part  of 
the  seller  means  that  the  utmost  value  is  extracted 
from  his  goods.     If  the  machine  is  not  receiving  fair 
treatment  the  representative   of    the    makers    will 
discover  the  fact,  and  if  its  performances  are  below 
its  capacity  he  will  explain  what  changes  ought  to  be 
made  in  handling  it.     The  result  is  that  those  who 
would  otherwise  be  afraid  of  introducing  a  new  tool 
because  of  the  trouble  involved  in  understanding  it 
and   fitting  it  into  their  working   system  find   the 
path  off  the  beaten  track  made  so  easy  for  them  that 
they  no  longer  hesitate  to  commit  themselves  to  it. 
When  every  machine  that  is  sold  is  nursed  by  its 
makers  in  this  way,  few  prove  failures  and  the  tool 
earns  a  great  reputation.     There  is  little  doubt  that 
American  makers  are  more  ready  to  guarantee  their 
machines,  and  have  them  reported  upon  periodically 
by  experts,  than  English  makers. 

One  cause  of  the  cheapness  of  American  tools  is 
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the  extent  to  which  malleable  and  steel  castings  are 
used  for  some  of  their  parts  and  the  degree  in  which 
machinery  is  used  for  moulding  them.  The  mal- 
leable casting,  which  is  freed  from  the  chief  defect  of 
ordinary  castings — that  is,  brittleness — by  a  process 
of  annealing,  is  beginning  to  displace  in  no  small 
measure  the  more  expensive  forgings  in  American 
metal  work.  The  automatic  couplings,  for  example, 
on  American  trucks  are  malleable  castings,  and  they 
are  said  to  serve  their  purpose  fairly  well  on  the 
whole,  though  recently  complaint  has  been  made 
that  fractures  are  rather  too  frequent.  As  more 
castings  are  used  in  American  designs  than  in 
English  ones,  we  can  imagine  that  the  use  of 
machinery  for  moulding  purposes  has  advanced 
further  in  the  United  States  than  here.  To  take 
one  example,  the  McCormick  Harvesting  Machine 
Company  of  Chicago  possesses  no  fewer  than  300 
moulding  machines,  and  these  are  said  to  have 
lessened  the  cost  of  production  in  a  considerable 
degree.  The  following  contrasts  for  eight  different 
mouldings,  which  are  quoted  from  the  'Engineer/ 
are  put  forward  on  the  authority  of  the  McCormick 
Company : — 

Cost  when 

made  by  baud 

d. 

4-0 
3-75 
4-0 
0-5 


Cost  when  moulding 
machines  used 


Casting  No.  1 
»)        »    2 


0-3 
6-0 
4-0 
1-5 


d. 

0-9 

0-8 

0-9 

0-08 

0-06 

1-5 

1-0 

0-37 


The  cost  of  core  making  is  not  included  in  these 

K2 
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figures.  On  an  average  the  cost  of  moulding  was 
reduced  from  2Z.  to  11s.  per  ton.  It  should  be 
pointed  out  that  it  is  not  so  much  conservatism  as 
the  great  variety  of  work  undertaken  by  an  average 
British  firm  which  prevents  the  extended  employment 
of  moulding  machinery  in  this  country. 

American  engineering  in  general  is  certainly 
highly  efficient.  In  every  shop  almost  all  the 
shifting  of  material  and  machinery,  including  much 
that  would  be  done  in  even  a  first-rate  shop  by  hand, 
is  effected  mechanically  with  remarkable  precision 
and  a  celerity  which  confounds  the  visitor.  In  big 
works  the  '  Goose-neck 7  device  for  pushing  heavy 
objects  in  any  direction,  '  live '  rollers,  and  electric 
cranes  commanding  the  whole  shop-space,  to  which 
electro-magnets  are  sometimes  attached  in  the  place 
of  hooks  for  lifting  steel,  are  usual  features.  Ex- 
pensive and  highly  skilled  labour  is  economised  in 
every  possible  way.  Frequently  electric  bells  are 
provided,  within  easy  reach  of  the  machinists  at 
their  tasks,  for  summoning  boy  messengers  and 
assistants.  Thus  time  need  not  be  wasted  if  common 
foresight  be  exercised.  Small  casual  jobs  are  done 
for  the  machinist  by  cheaper  labour.  The  American 
manager  is  convinced  that  he  cannot  afford  to  pay 
men  31.  or  41.  a  week  to  do  messenger's  work  and 
porterage.  Again,  tools  are  ground  by  special 
grinders,  and  no  doubt  they  are  sharpened  the  better 
in  consequence.  One  noticeable  difference  between 
the  arrangements  here  and  in  America  is  that  the 
works  in  the  latter  country  do  not  open  before 
breakfast.  In  the  United  States  the  general  im- 
pression to-day  is  that  little  good  work  is  done 
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before  breakfast,  and  that  the  time  spent  in  the  shop 
during  that  period  of  the  day  or  night  diminishes 
the  efficiency  of  the  operatives  towards  the  end  of 
the  day.1 

In  a  recent  address  on  the  comparative  efficiency 
of  American  and  British  engineering  industries 
Mr.  F.  A.  Halsey,  an  American,  said  that,  speaking 
'  broadly  of  the  product  and  adaptation  to  its  work, 
American  engineering  is  not  now  better  than  that  in 
England.  Our  engines,  our  locomotives,  our  boilers, 
and  our  bridges  are  no  better  than  those  made  abroad, 
though  often  better  adapted  to  local  conditions.  The 
sale  of  these  products  abroad  is  usually  due  to  quicker 
delivery,  or  lower  price,  or  both.' 2 

It  would  not  be  correct  to  say  that  the  American 
master  in  the  engineering  industry  is  a  more  efficient 
expert  than  his  rival  in  any  other  country.  Probably 
the  most  highly  trained  theorist  is  the  German ; 
and  the  Englishman  is  not  as  a  rule  inferior  to  the 
American  in  respect  either  of  technical  or  theoretical 
acquirements.  But  the  American  engineer  is  in 
addition  alert,  pushing,  adaptable,  resourceful,  quick 
to  see  and  seize  opportunities,  a  thoroughly  good 
buyer  and  seller,  and  a  splendid  works  manager. 
Frequently  very  young  men  are  to  be  found  at  the 
head  of  affairs,  and  for  early  promotions  it  is  argued 
that  if  the  youthful  manager  is  at  first  lacking  in 
sound  judgment  and  caution  his  responsibilities  soon 
correct  these  defects,  and  he  is  at  any  rate  irnagina- 


1  The  articles  in  the  Times  on  '  American  Engineering  Competition,' 
which  have  been  republished  in  book  form,  contain  much  useful  matter, 
if  they  do  draw  a  contrast  somewhat  too  unfavourable  to  British  work. 

2  Chemical  Trade  Journal,  February  17,  1901. 
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tive,  sanguine,  elastic  in  mind,  and  enterprising. 
In  Germany  the  system  which  tends  to  be  brought 
about  in  the  shops  is  described  as  almost  of  the 
character  of  military  organisation,  with  the  chiefs 
on  the  one  hand,  the  mere  executive  agents  on  the 
other,  and  the  rigid  discipline.  On  the  contrary  in 
American  shops  the  men  are  said  to  be  taken  more 
into  the  master's  confidence  and  encouraged  to 
assist  him  in  bringing  designs  to  perfection.  Hence 
no  doubt  the  number  of  slight  improvements  and 
clever  devices  which  originate  in  America.  Every 
workman  is  encouraged  to  be  an  inventor  in  a  small 
way;  and  if  the  improvement  suggested  by  a  workman 
is  one  that  economises  labour  no  attempt  is  made  as 
a  rule  to  cut  his  piece  rates  so  long  as  he  remains 
at  his  old  job.  Hence  hampering  restrictions  are 
imposed  less  on  the  use  of  machinery  by  the  trade 
unions,  and  piece  rates  are  regarded  with  less 
suspicion,  on  the  whole,  in  the  United  States  than  in 
the  United  Kingdom.  The  unity  of  director  and 
workmen  co-operating  to  achieve  the  same  end,  each 
stimulated  by  the  certainty  of  personal  gain  if 
success  be  achieved,  prevents  it.  And  the  American 
'  machinist '  earns  far  higher  wages  than  the  skilled 
British  mechanic,  while  the  labour  cost  of  production 
is  no  higher  in  the  United  States  than  here.  Yet 
from  the  evidence  given  by  Americans  who  have 
worked  in  England,  and  Englishmen  who  have 
worked  in  the  United  States,we  cannot  conclude  that 
the  American  workman  is  more  capable  than  the 
English  workman ;  rather,  we  should  say,  the  spirit 
of  the  American's  surroundings,  the  constant  move- 
ment, and  the  system  in  which  he  works,  are  more 


SHIPBUILDING  AND  ENGINEEEING  135 

likely  to  bring  the  workman's  powers  into  full  exercise 
than  the  corresponding  conditions  in  England.1 

Let  us  now  consider  the  trade  of  electrical  en- 
gineering. The  following  tables  have  been  con- 
structed from  such  figures  as  are  available.  It  must 
be  noticed  that  the  class  of  goods  to  which  the 
American  figures  refer  is  much  wider  than  the  class 
to  which  the  first  lot  of  English  figures  refer. 

(Figures  given  in  thousands  of  pounds  sterling) 

Electric  Lighting  Apparatus,  or  Parts  thereof  (except  Steam  Engines), 
exported  from  United  Kingdom. 


1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

88' 

99' 

166' 

211' 

281' 

239' 

175' 

215' 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

246' 

336' 

382' 

449' 

515' 

511' 

546' 

553' 

Electric  Goods  and  Apparatus  imported  into  United  Kingdom 
(no t  dis tinguished) . 

1897  1898         1899          1900          1901 
£          £          £  £  £ 

242'  367'  613'  1,266'  849' 

Electrical  Machines,  and  parts  of,  exported  from  United  States. 

1898  1899  1900  1901 
£                                    £                                     £  £ 

428'  570'  904'  1,211' 

Imports  of  Electrical  Goods*  into  England  from  the  following 

Countries : — 

1900  1901 

£  £ 

United  States 833'  388' 

Germany 87'  74' 

France 140'  124' 

Belgium 77'  87' 

*  Not  distinguished  prior  to  1900. 

1  In  addition  to  the  evidence  already  given  we  might  mention  here : 
1  An  English  Mechanic  in  America '  in  Engineering,  February  22,  1901 ; 
an  article  in  the  Iron  Age  for  April  3,  1902 ;  '  American  Machine-shop 
Practice  from  a  German  Point  of  View '  in  Engineering  Magazine  for 
September  1902 ;  '  British  View  of  American  Methods  of  Manufacture  '  in 
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In  industrial  efficiency,  in  respect  of  electrical 
engineering,  England  is  said  to  be  surpassed  by 
foreign  rivals;  but  given  two  nations  at  about  the 
same  general  level  of  industrial  development,  when 
the  influences  of  exchange  have  settled  the  lines  of 
specialisation  of  each,  the  highest  degree  of  efficiency 
in  any  trade  must  be  looked  for  where  the  output  of 
that  trade  is  largest  and  the  division  of  labour  therefore 
greatest.  Professor  Ayrton  writes  : — '  If  you  want  a 
piece  of  electrical  machinery  constructed  according 
to  a  well- drawn-out  specification  do  not  send  to  an 
English  firm.  For  dynamos  manufacturers  send  to 
Germany ;  for  magnet  steel,  to  Germany  or  France ; 
for  the  material  for  resistance  coils,  to  Germany; 
and  for  the  paper  used  for  insulating  underground 
cables,  to  America.' l  In  somewhat  the  same  strain 
a  contractor  and  electrical  power  engineer  said,  in 
giving  evidence  to  the  Departmental  Committee  on 
Electricity  in  Mines  sitting  at  the  Home  Office,  that 
whenever  he  required  electrical  machinery  for  work 
on  a  large  scale  he  had  to  procure  it  from  America, 
Germany,  or  Belgium,  and  that  we  were  at  least  four 
or  five  years  behind  those  countries  in  the  application 
of  electrical  machinery. 

The  want  of  scientific  knowledge  has  been 
ascribed  as  one  cause  of  our  present  position ;  and 
no  doubt  there  is  a  tendency  in  this  country  to  under- 
rate in  highly  technical  industries  the  importance 

American  Machinist  for  January  4,  1901 ;  '  English  and  American  Con- 
tinental Steam  Engineering1  in  Engineering  Magazine  for  November 
1901 ;  '  Experience  of  an  American  Shop  Manager  in  England '  in 
American  Machinist  for  November  23,  1901 ;  Reports  of  the  Mosely 
Commission. 

1  Report  of  the  London  County  Council  Technical  Education  Board. 
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of  scientific  attainments  in  comparison  with  business 
ability.  In  Germany,  according  to  information  ac- 
quired when  the  Institute  of  Electrical  Engineers 
visited  that  country,  the  proportion  of  trained  persons, 
who  are  more  or  less  experts,  to  the  numbers  employed 
altogether  is  remarkably  high.1  As  many  as  70,000 
persons  are  engaged  in  the  manufacture  of  electrical 
apparatus  in  Germany ;  but  in  England  and  Wales 
the  workers  of  the  same  character  number  nearly 
50,000.  Yet  the  wages  in  factories  which  produce 
electrical  apparatus  are  lower  in  Germany  than  in 
England. 

In  some  respects  America  appears  to  be  leading 
in  the  electrical  industry.  In  contrast  with  America, 
Germany  is  said  to  have  introduced  few  original  prac- 
tical ideas.  The  English  delegate  to  the  Congress 
of  the  American  Institute  of  Electrical  Engineers 
held  in  New  York  in  August  1901  reported  thus  : — 
'  Beautiful  systems  of  control  of  labour-saving 
schemes  are  perhaps  the  greatest  advance  to  be  seen 
in  the  United  States  :  the  arrangement  of  pneumatic 
and  motor  control  for  switches,  so  that  the  whole 
huge  system  of  high-tension  machinery  can  be  regu- 
lated by  one  man  without  moving,  is  one  object 
lesson  in  labour  economy.  But,'  he  added,  'it  is 
open  to  doubt  whether,  on  the  whole,  English 
engineers  need  consider  themselves  behind  their 
American  confreres.'2  The  advance  made  by  the 
Americans  is  the  outcome  of  their  practical  enter- 
prise, and  in  the  United  States  a  rapidly  expanding 
market  has  encouraged  the  new  industry.  The  use 
of  electricity  in  any  considerable  degree  is  of  recent 

1  Engineering,  August  2,  1901.        2  Electrician,  September  20,  1901. 
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date :  in  England,  on  the  whole,  it  is  still  viewed 
with  much  doubt,  and  many  employers  are  still  un- 
willing to  take  the  risk  of  introducing  electrical  plant ; 
but  in  the  United  States  risks  have  been  courted 
rather  than  shunned,  and  the  ventures  which  elec- 
tricity offered  have  received  an  eager  welcome.  This 
buoyant  spirit  of  enterprise  reaching  out  to  all  that 
is  new,  whatever  the  risks,  if  it  but  hold  out  promise 
of  gain,  has  directly  and  indirectly  created  the 
efficiency  of  the  American  electrical  industry. 

These  figures  from  the  Twelfth  Census  indicate 
how  great  has  been  the  recent  growth  in  the 
United  States : — 

Electrical  Apparatus  and  Supplies. 


— 

Capital  in  million  $ 

Wage  earners  (exclu- 
sive of  clerks  and 
salaried  officials) 

Total  wages  paid 
in  million  $ 

Value  of  product 
in  million  $ 

1880 
1890 
1900 

1-5 
19-0 
83-1 

1,271 

8,802 
40,890 

•68 
4-52 
20-19 

2-7 
19-1 
91-3 

CHAPTEK  V 

THE    COTTON    INDUSTRY 

To  form  an  idea  of  the  comparative  importance  of 
the  cotton  industry  in  each  country  it  will  be  neces- 
sary to  examine  (1)  the  relation  of  exports  to  imports 
in  each  country,  (2)  the  number  of  spindles  and  looms 
possessed  by  each,  (3)  the  number  of  operatives  en- 
gaged in  the  industry,  and  (4)  the  quantity  of  cotton 
and  yarn  consumed.  But  none  of  these  sets  of 
figures  will  aSord  a  perfect  indication  of  the  size  of 
the  industry  in  each  country.  From  statistics  as 
to  imports  and  exports,  for  instance,  we  can  glean 
nothing  as  to  the  magnitude  of  home  markets,  which 
of  course  vary  partially  as  the  population.  Again,  the 
second  and  third  groups  of  figures  are  misleading, 
because  machinery  is  not  always  the  same — looms, 
for  instance,  may  be  hand-looms,  power-looms,  or 
automatic  looms — machinery  runs  at  different  speeds, 
the  ratio  of  machinery  to  operatives  is  not  the  same 
throughout  the  world,  and  the  quality  of  labour  varies. 
And  figures  under  the  fourth  heading  give  no  infor- 
mation about  the  value  of  the  product,  for  yarns  and 
fabrics  may  be  coarse  or  fine. 

The  following  table  shows  the  relation  of  exports 
to  imports  in  each  country : — 
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Trade  in  Cotton  Goods  (Yarns,  Cloths,  and  others)  of  some  of  the 
Principal  Countries  (OOO's  omitted). 


1895 

1899 

^! 

03          m 

8«s  £?*•» 

iUJhl 

jnj!51 

S.r-l     «     flj 
.^  op  V  M 

Imports 

Exports 

"sis  °  rt 

Imports 

Exports 

00*°  2 

•  ftfiJa 

01  O«<8  J3 

<S  ru  rfi  c 

SB  B  8  d 

O          0}  «p-« 

o       »  *^ 

SSJ 

y    ^    O 

Russia  (silver  roubles)  . 

8,206 

9,061 

(185) 

18,232 

10,317 

460 

Norway  (kroner)     . 

9,659 

2,015 

425 

9,883 

187 

539 

Sweden  (kroner)    . 

11,450 

3,482 

443 

11,601 

575 

618 

Germany  (marks)  * 

70,905 

200,992 

(6,504) 

88,161 

229,695 

(7,077) 

Holland  (gulden)    . 

45,108 

41,888 

272 

42,452 

39,107 

279 

Belgium  (francs)    . 

30,252 

27,556 

108 

85,649 

25,437 

408 

France  (francs)  f  • 

49,721 

118,264 

(2,742) 

51,522 

179,715 

(5,128) 

Switzerland  (francs) 

80,281 

128,549 

(3,983) 

34,425 

52,669 

(730) 

Portugal  (milreis)  . 

2,078 

675 

815 

3,092 

2,420 

151 

Spain  (pesetas) 

11,967 

43,384 

(1,257) 

10,653 

41,159 

(1,220) 

Italy  (lire) 

17,256 

— 

690 

9,490 

42,429 

(1,318) 

Austro-Hungary  (gulden) 

19,807 

5,961 

1,154 

14,972 

7,028 

664 

Greece  (drachmas) 

10,558 

— 

422 

14,371J 

— 

575  J 

Bulgaria  (francs)    . 

12,055 

— 

482 

12,649 

— 

506 

Roumania  (lei) 

29,874 

— 

1,175 

47,471 

.  — 

1,903 

Egypt    (£    Egyptian  = 

100  piastres) 

1,473 

— 

1,509 

1,907 

— 

1,956 

United  States  (dollars)  . 

38,197 

13,790 

4,042 

86,581 

24,859 

2,442 

China  (H.  taels) 

53,074 

— 

8,846 

103,465 

1,281 

16,145 

Japan  (yen)    . 

14,321 

8,952 

1,090 

15,537 

33,512 

(1,797) 

Chili  (peso  fuerte)  . 

8,209 

— 

1,299 

14,199 

— 

1,065 

Uruguay  (peso  fuerte)   . 

2,562 

— 

535 

2,457 

— 

512 

Argentine         Republic 

— 

(peso  nacional)    . 

17,790 

— 

356 

13,862 

— 

2,772 

India  (pounds  sterling)  . 

19,838 

6,642 

13,191 

19,634 

6,413 

18,221 

1896-7) 

(1899-1900) 

United  Kingdom  § 

(pounds  sterling) 

3,821 

63,735 

(59,914) 

4,946 

67,547 

(62,601) 

*  Bremen  and  the  greater  part  of  the  town  of  Hamburg  were  included  in  the  Zollgebiet  in 
1888,  but  the  Zollvereiu  is  still  exclusive  of  the  free  ports  of  Hamburg  (Freihaven  Hamburg), 
Cuxhaven,  Bremerhaven,  Geestemiinde,  and  of  certain  parts  of  Baden.  In  1889  the  Zollvereiu 
imported  cotton  goods  to  the  value  of  71,089,000  marks,  and  exported  goods  to  the  value  of 
181,560,000  marks,  and  so  had  an  excess  of  exports  of  5,524,OOOJ. 

f  France  had  an  excess  of  exports  in  1860  of  2,256,000?. 

t  In  1898. 


— 

— 

Eeduced  by  index 
u  umber  B  to  the 
values  of  1895 

Eeduced  by  index 
numbers  and 
expressed  per  head 
of  the  population 

§  United  Kingdom,  excess  of  exports  in  1864 
1873 
1895 
1899 

& 

31,746 
72,897 
59,914 
62,601 

& 
19,300 
40,775 
59,914 
57,077 

& 
•70 
1-27 
1-53 
1-407 

From  this  table  we  may  infer,  to  give  one  example 
of  interpreting  it,  that  the  cotton  industry  in  America 
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must  be  of  considerable  size,  since  it  satisfies  in  effect 
the  total  requirements  as  regards  cotton  goods  of  a 
population  amounting  to  more  than  seventy-six 
millions  in  the  United  States  alone,  except  for  a 
trifling  quantity  of  some  two  to  four  million  pounds 
sterling  in  value. 

The  conclusions  suggested  by  the  foregoing 
figures  find  some  corroboration  in  the  following 
estimates  made  by  Mr.  Thomas  Ellison,  of  Liverpool, 
in  1898  as  to  the  number  of  spindles  in  operation  in 
the  countries  stated : — l 


Country 

Spindles 

Percentage  of  total 

Great  Britain 

.    44,900,000 

44-75 

United  States 

.   [17,356,537*] 

[17-30] 

North        .... 

.     13,900,000 

13-85 

South        .... 

.      3,456,537 

3-45 

Germany      .... 

.      7,884,000 

7-86 

Russia  

.      6,000,000 

5-98 

France 

.      5,300,000 

5-28 

India    

.      4,065,618 

4-05 

Austria         .... 

.      3,140,000 

3-13 

Spain   

.      2,615,000 

2-61 

Italy     

.       1,886,000 

1-88 

Switzerland  .... 

.      1,710,000 

1-70 

Japan  .         .         .         . 

.       1,150,000 

1-15 

Poland  

965,000 

•96 

Belgium       .... 

900,000 

•90 

China   ..... 

565,000 

•56 

Canada         .... 

491,252 

•49 

Mexico          .... 

448,156 

•45 

Sweden         .... 

360,000 

•36 

Holland        .... 

290,000 

•29 

Portugal       .... 

230,000 

•23 

Greece  

70,000 

•07 

100,326,563  100-00 

In  addition  a  few  spindles  are  at  work  in  Brazil, 
Turkey,  and  Egypt. 

1  Statistics  of  Manufactures  of  Massachusetts,  1898,  p.  262. 
3  The  number  is  said  by  other  authorities  to  have  been  19,410,554  in 
1898.     See  Statistics  of  Manufactures  of  Massachusetts,  1898,  p.  256. 
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With  these  compare  the  estimates  for  1900,  which 
appear  in  the  last  census  of  the  United  States  :- 


Country 

Great  Britain 
United  States 
Germany 
Russia . 
France 
India    . 
Austria 
Spain  . 
Italy    . 
Switzerland 

Total  in  the  world 


Spindles 

45,400,000 
18,590,515 
7,155,500 
6,090,889 
5,039,000 
4,945,783 
3,140,171 
2,614,500 
2,092,730 
1,709,400 

103,383,386 


The  Home  Office  has  returned  British  spindles 
for  1903  as  47,857,000,  of  which  3,952,000  are 
doubling  spindles. 

Some  further  indication  of  the  relative  importance 
of  the  industry  in  different  places  is  afforded  by 
statistics  of  the  consumption  of  cotton.  Experts 
estimated  that  Great  Britain  consumed  3,380,000 
bales  of  500  Ib.  each  in  1897-8,  while  the  United 
States  consumed  2,962,000,  the  continent  of  Europe 
4,576,000,  and  India  1,058,000  bales.1  The  con- 
sumption of  England  seems  comparatively  low,  but 
it  must  be  borne  in  mind  that  British  spinning  is  on 
the  whole  much  finer  in  quality  than  that  of  any 
other  country. 

To  observe  the  recent  growth  in  the  consumption 
of  cotton  by  these  districts  respectively,  we  might 
glance  at  the  state  of  affairs  in  two  quinquennial 
periods.  It  has  been  calculated  that  the  average 
annual  amounts  of  cotton  worked  up  by  the  groups  of 
spindles  tabulated  above  were  as  follows  (in  bales  of 

1  Statistics  of  Manufactures  of  Massachusetts,  1898,  p.  252. 
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500  Ibs.),  in  the  five  years  ending  in  1895,  and  in  the 
next  five  years,  exclusive  of  the  quantity  consumed 
in  hand-spinning  in  India,  China,  and  elsewhere  : — 1 

1891-5  1896-1900 

Great  Britain      ....  3,161,000  3,356,000 

Continent 3,874,000  4,586,000 

United  States  of  America   .        .  2,541,000  3,367,000 

India 994,000  1,171,000 

All  other  countries      .        .        .  270,000  752,000 

Total.        .        .  10,840,000          13,232,000 

The  world's  power-looms  producing  cotton  goods 
have  been  estimated  by  Mr.  Samuel  Andrew,  secretary 
of  the  Oldham  Master  Spinners'  Association,  at  the 
amounts  stated  below.  Side  by  side  with  them  we 
have  given  the  figures  as  to  spindles  put  forward  by 
the  same  authority,  as  it  might  be  useful  to  compare 
them  with  the  other  calculations  quoted  above. 


Country 

Spindles 

Looms 

Great  Britain 

.    49,727,107 

719,389 

United  States,  North  . 

.     14,500,000 

335,000 

United  States,  South  . 

.      6,714,000 

153,000 

Eussia 

.      6,000,000 

146,000 

Poland 

850,000 

12,000 

Germany 

.      8,434,000 

212,000 

France 

.      6,150,000 

106,000 

Austria 

.      3,250,000 

110,000 

Switzerland 

.      1,558,000 

15,500 

Italy    .... 

.      2,435,000 

110,000 

Spain  .... 

.      2,614,000 

68,000 

India   .... 

.      5,000,000 

43,000 

Brazil  .... 

300,000 

15,000 

Canada 

773,000 

18,000 

Mexico 

500,000 

15,000 

Germany  and  the  United  States  are  obviously 
seats  of  the  cotton  industry  of  considerable  import- 
ance. Germany  now  possesses  more  than  one-sixth 

1  See  the  paper  read    to  the    Manchester   Statistical    Society    by 
J.  Arthur  Hutton  hi  February  1904. 
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as  many  spindles  as  are  working  in  England,  and 
more  than  one-quarter  as  many  power-looms.  In 
the  period  1836-40  German  spindles  consumed  on 
an  average  about  9,000  tons  of  cotton  per  annum; 
in  1856-60  the  amount  was  46,000;  by  1876-80  it 
had  become  124,000;  in  1886-90  it  was  201,000; 
and  by  1899  it  had  reached  the  large  figure  of  313,000.* 
Some  of  the  increase  after  1870,  however,  is  due  to 
the  inclusion  of  Alsace  and  Lorraine  in  the  German 
Empire  after  the  war.  In  1895  Alsace  possessed  about 
a  million  and  a  half  of  spindles  and  some  38,000  looms. 
The  expansion  in  the  last  decade  of  the  nineteenth 
century,  in  which  the  consumption  of  cotton  by 
German  spindles  increased  as  much  as  56  per  cent., 
is  certainly  most  impressive ;  but  even  in  previous 
decades  the  percentages  of  increase  had  been  con- 
siderable, namely,  more  than  30  between  the  averages 
of  1871-5  and  1881-5,  and  about  66  between  those 
of  1881-5  and  1891-5.  Yet,  enormous  as  was  the 
growth  of  the  consumption  of  cotton  in  Germany  in 
the  last  ten  years  of  the  nineteenth  century,  it  was 
little  greater  than  the  growth  in  India,  and  much  less 
than  that  in  the  United  States.  Comparing  the  year 
1888-9  with  the  year  1899-1900  we  find  Great 
Britain  advancing  from  a  consumption  by  her  spindles 
of  681,000  tons  to  one  of  794,000  tons,  while  the 
United  States  increased  its  use  of  cotton  from 
476,000  to  862,000  tons,  and  India  increased  its  use 
from  158,000  to  227,000  tons.  Thus  the  percentages 
of  increase  were  81  in  the  United  States  and  44  in 
India,  compared  with  about  17  in  Great  Britain.2 

1  Deutschland  ah  Industriestaat,  by  Dr.  F.  C.  Huber,  1901,  p.  435. 

2  Ibid.  pp.  435,  436. 
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Further,  the  German  trade  recently  felt  itself  strong 
enough  to  sever  its  direct  connection  with  the  Liver- 
pool cotton  market.  In  1886  a  cotton  market,  from 
which  now  the  spindles  of  Germany,  Switzerland, 
Austria,  Poland,  and  part  of  Belgium  are  naturally 
fed,  was  established  at  Bremen,  and  to-day  its  dealings 
surpass  in  magnitude  those  of  the  market  at  Havre 
which  had  been  set  up  earlier. 

The  extent  of  manufacturing  may  be  indicated  in 
general  by  the  quantity  of  yarn  consumed,  though, 
if  the  latter  is  expressed  only  in  weight,  we  cannot 
learn  from  it  the  length  or  fineness  of  the  fabrics 
produced.  Germany  worked  up  on  an  average 
211,000  tons  of  yarn  per  annum  in  the  period  1891-5 ; 
in  1866-70,  1871-5,  and  1881-5  the  amounts  had 
been  66,000, 109,000,  and  134,000  tons.  The  relation 
of  home  production  to  consumption  in  Germany  is 
shown  in  the  table  annexed,  in  which  the  figures 
represent  thousands  of  tons  and  express  the  average 
annual  amounts  in  the  periods  stated : — 1 


— 

Home  production 

Imports 

Exports 

Consumption 

1856-60 

37                     26 

2 

61 

1871-5  . 

93 

21 

5 

109 

1881-5  . 

123 

19 

8 

134 

1897      . 

232-6 

26-4 

7-9 

251 

The  number  of  spindles  in  Germany  to-day  is 
probably  more  than  eight  millions ;  in  1836  it  was 
626,000 ;  in  1863  some  two  millions ;  in  1881— after 
the  enlargement  of  the  empire — about  5,100,000. 
The  number  of  persons  employed  is  stated  to  be 
222,000—75,000  in  spinning  and  147, 000  in  weaving.2 

1  Deutschland  als  Indu8triestaatt  by  Dr.  F.  C.  Huber,  1901,  p.  436. 
-  Ibid.  p.  437. 

I.  L 
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In  England  the  total  number  of  cotton  operatives  in 
1898  was  526,107,  or  a  little  less  than  2^  times  as 
many.  Of  the  population  of  the  United  States 
302,800  were  returned  as  cotton  operatives  at  the 
twelfth  census  (1900),  and  in  the  last  ten  years  that 
number  must  have  increased  in  spite  of  the  frequent 
introduction  and  ready  adoption  there  of  labour-saving 
methods.  It  is  needless  to  point  out  again  that  the 
numbers  of  operatives  working  in  different  countries 
may  easily  confuse  our  ideas  of  the  comparative 
importance  of  the  industry  in  those  countries,  since 
the  effectiveness  of  labour  absolutely  is  not  the  same 
in  all  places,  and  it  is  conditioned  by  the  efficiency 
of  machinery ;  antiquated  looms,  for  instance,  may 
be  employed  in  one  country,  while  in  another  some 
twelve  to  twenty  Northrop,  Harriman,  or  other  auto- 
matic looms  may  be  managed  by  one  man. 

The  growth  of  the  cotton  industry  is  even  more 
impressive  in  the  United  States  than  in  Germany. 
In  1809  the  United  States  possessed  eighty-seven 
mills,  containing  80,000  spindles ; l  now  their  spindles 
are  said  to  number  over  twenty  millions.  The  following 
table,  compiled  from  the  eleventh  census  and  later 
figures  already  given,  shows  the  rate  of  growth  for 
the  last  twenty  years  (OOO's  omitted  in  columns 
1,  2,  and  4)  :— 


Percentage  of 

Percentage  of 

•*•• 

188U 

1890 

increase  in 
previous 
decade 

1898 

increase  in 
previous 
8  years 

Active  spindles 
Looms     . 

10,653, 
226, 

14,188, 
325, 

33-8 
43-90 

19,411, 
453, 

37 
39 

Pounds  cotton 

consumed    . 

750,344, 

1,117,946, 

48-99 

1,930,880,* 

73  1 

*  In  previous  decade.  t  1899-1900. 

1  Statistics  of  Manufactures,  Massachusetts,  1898,  p.  255. 
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Other  countries  besides  Germany  and  the  United 
States  have  emerged  from  the  position  of  extreme 
relative  inferiority  in  which  they  were  left  after 
the  industrial  revolution  had  worked  itself  out  in 
England.  Kussia,  we  have  already  seen,  possesses 
some  6,000,000  spindles;  France  some  5,300,000; 
India  4,065,618  ;  Austria  3,140,000  ;  Spain  2,615,000 ; 
Italy  1,886,000  ;  Switzerland  1,710,000  ;  Japan  over 
a  million,  and  Poland  and  Belgium  nearly  a  million. 
In  most  of  these  cases  development  has  been  fairly 
recent.  In  1868,  for  instance,  Italian  spindles 
numbered  450,000 ;  in  1876  they  reached  745,300 ; 
by  1898  the  second  million  was  passed,  the 
number  of  spindles,  including  those  used  for  twining, 
being  2,092,000.  Of  the  Italian  spindles,  it  may  be 
remarked  here,  two-thirds  are  driven  by  water-power 
and  run  day  and  night.  Long  hours  and  double 
shifts  enable  them  to  compete  with  the  product  of 
Lancashire  when  placed  in  their  own  and  contiguous 
markets.  In  1899  Italy  actually  had  an  excess  of 
exports  of  cotton,  yarn  and  manufactures,  valued  at 
1,318,000^.  As  a  rule,  however,  Italian  work  is  coarse  : 
the  average  counts  in  1876  were  16's  and  in  1898 
about  22's,  though  some  mills  indeed  were  turning 
out  finer  yarns  up  to  120's  and  even  160's.1 

Bombay,  again,  is  rivalling  Lancashire  in  Indian 
and  Eastern  markets  in  respect  of  yarns.  The  first 
cotton  mill  was  opened  in  India  in  1851 ;  in  1876 
Indian  spindles  numbered  1,100,100  and  Indian  looms 
9,100 ; 2  in  1896-7  the  spindles  were  3,976,000  and  the 

1  Special-Nummer  IV.    der    Leipzige   Monatsschrift  fiir    Textil* 
Industrie. 
-  Ibid. 

L  3 
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looms  37,300  ;  by  1900-1  these  numbers  had  become 
respectively  4,933,000  and  40,500.  It  is  said  that  the 
yarn  produced  annually  now  is  above  500  million 
pounds  in  weight  (more  than  ten  times  the  average 
annual  imports  of  yarn  between  1896  and  1900)  and 
that  the  yearly  output  of  cloth  weighs  between  90  and 
100  million  Ib.  However,  it  must  not  be  forgotten 
that  in  the  period  1898-1901  India's  average  imports 
of  cotton  yarn  were  valued  at  about  1*6£.  millions, 
while  those  of  cotton  cloth  stood  at  17*5Z.  millions. 
About  73  per  cent,  of  the  Indian  mills  are  in  Bombay, 
and  the  counts  produced  are,  as  a  rule,  below  20's, 
since  native  cotton  is  not  suitable  for  fine  spinning. 
But  the  range  of  Indian  work  is  extending;  Mr. 
H.  J.  Tozer,  who  is  well  acquainted  with  Indian  affairs, 
has  even  suggested  that  '  the  general  progress  of 
the  indigenous  industry,  seen  in  the  wider  resort  to 
fine  spinning  and  in  the  increasing  number  of  up- 
country  mills  for  the  supply  of  local  wants,  points  to 
a  time  when  India  will  be  able  to  furnish  practically 
the  whole  of  the  cotton  goods  she  requires.' 1  But  that 
such  a  time,  if  it  ever  arrive,  is  far  distant,  one  would 
infer  from  the  figures  previously  given.  And  although 
some  fine  work  is  being  done,  as  much  as  85  per  cent, 
of  the  Indian  output  of  yarn  to-day  is  of  20  hanks 
to  the  pound  or  less,  while  only  an  insignificant 
amount  of  the  remainder  is  of  a  quality  finer  than  30's. 
According  to  European  tod  American  reckoning,  30's 
are  well  within  the  class  of  yarns  known  as  coarse. 
Yet  India  is  supplanting  us  as  an  exporter  of  yarns 
to  the  East.  Between  1876-7  and  1890-1  the 
exports  of  yarn  from  India  to  China  (including 

1  British  India  and  its  Trade,  p.  35, 
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Hong  Kong)  steadily  grew  from  7*9  to  161-2  millions 
of  Ibs.,  while  in  the  same  period  the  exports  from  the 
United  Kingdom  to  the  same  markets  never  reached 
48  millions.  To-day  the  value  of  India's  export 
of  yarn  to  China  (including  Hong  Kong)  is  some  ten 
to  fifteen  times  greater  than  the  value  of  our  exports 
of  yarn  to  the  same  markets,  which  have  recently 
been  beneath  half  a  million  in  value  invariably. 
However,  the  value  of  Indian  piece  goods  sent  to  the 
same  places  is  insignificant,  while  the  value  of  those 
brought  from  England  approached  an  annual  aver- 
age of  5,000,0002.  in  the  period  1897-1901.  Most  of 
the  Indian  exports  of  yam  reach  China :  to  Japan 
very  little  is  sent;  in  1879-80  the  amount  of  yarn 
forwarded  to  Japan  was  only  1,814,090  lb.,  and  in 
1899-1900  it  had  fallen  to  180,000  lb.  Japan  has 
been  enterprising  in  developing  its  own  cotton 
spinning  to  feed  the  native  hand-looms  (for  there  are 
few  power-looms),  and  to-day  it  possesses  one  million 
and  a  quarter  spindles — a  quarter  as  many  as  India. 
On  the  other  hand  the  attempt  made — largely  by 
Europeans — to  establish  cotton  spinning  in  China 
has  proved  a  failure,  and,  according  to  Mr.  Helm, 
the  capacity  of  the  Chinese  mills  is  probably  no  more 
than  700,000  spindles.1 

England  still  leads  in  the  manufacture  of  cotton 
textiles,  but  at  no  immeasurable  distance  from  two 
powerful  rivals  at  least,  and  a  large  part  of  the 
Eastern  market  for  yarns  has  been  wrested  from  her 
by  one  of  her  dependencies,  India.  These  facts  call 
for  a  careful  examination  of  the  economic  forces  at 
present  working,  and  in  particular  for  an  inquiry 

1  Statist,  August  30,  1902. 
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into    our    efficiency  in    relation    to   that  of    other 
countries. 

Let  us  first  examine  the  situation  in  the  East. 
This  was  investigated  by  the  Manchester  Chamber  of 
Commerce  in  1888,1  and  the  state  of  affairs  is  not 
materially  different  to-day  from  what  it  was  then.  The 
evidence  proved  that  British  industrial  supremacy 
was  so  marked  that  Lancashire  paying  high  wages  to 
operatives  working  fifty-six  and  a  half  hours  per  week 2 
could  produce  true  20's  bundled  mule  yarn  at  a 
cost  from  -25^.  to  *45d.  per  Ib.  cheaper  than  Bombay, 
paying  from  5d.  to  Is.  6d.  a  day3  to  spinners — of 
which  far  more  were  needed  to  tend  a  given 
quantity  of  machinery  than  in  England — working 
about  eighty  hours  a  week  in  mills  open  for  350 
days  in  the  year  on  the  average,  that  is,  some 
forty  days  more  each  year  than  is  usual  in  Lan- 
cashire. The  successful  competition  of  India  was 
attributed  in  part  to  geographical  conditions  and  in 
part  to  disturbances  in  the  exchanges.  The  majority 
report  held  that  the  former  were  quite  sufficient  to 
explain  the  facts.  Lancashire,  to  compete  in  the 
East,  must  bear  the  expense  not  only  of  importing 
raw  cotton,  but  also  of  carrying  the  yarn  half  round 
the  world :  India  grows  cotton  and  sells  the  yarn 
at  home  or  in  a  market  far  closer  to  her  mills 
than  to  Lancashire,  but  she  has  to  import  machinery 
and  coal.  It  was  calculated  that  Lancashire  through 
the  cost  of  carriage  of  raw  cotton  and  again  of  the 
yarn  was  selling  at  a  disadvantage  of  -j-f  to  ^d.  per  Ib. 

1  Bombay  and  Lancashire  Cotton  Spinning  Enquiry :    Minutes  of 
Evidence  and  Reports,  1888. 

2  Now  fifty-five  and  a  half. 

3  Wages  in  Commercial  Countries,  U.S.A.  Reports,  1890. 
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in  Indian  markets  and  of  f  d.  per  Ib.  in  China.  These 
costs  were  only  in  a  small  measure  counterbalanced 
by  the  Bombay  spinner's  disadvantage  in  having  to 
import  his  machinery  and  coals.  Moreover  the 
trade  between  India  and  China  had  been  encouraged 
in  1875  by  the  removal  of  the  3  per  cent,  duty  on 
yarns  exported  from  India,  and  for  a  long  time  com- 
petition in  Indian  markets  had  been  checked  by  the 
duty  of  3^  per  cent,  levied  on  imported  yarn. 

Upon  the  disturbances  introduced  by  fluctuating 
exchanges  after  1873,  and  before  the  closure  of  the 
Indian  mint  in  1893,  we  need  not  dwell,  since  trade 
subsequent  to  1893  has  demonstrated  that  this  was 
only  contributory  to  the  main  causes  with  which 
we  have  already  dealt.  The  important  point  for  our 
purpose  is  that  the  labour  cost  of  production  in  India 
in  mills  at  work  for  350  days  of  about  eleven  and  a 
half  hours  each  with  swarms  of  hands,  in  comparison 
with  the  numbers  needed  in  English  mills,  receiving 
a  weekly  wage  only  a  fraction  of  that  paid  in 
Lancashire,  was  in  1888  far  higher  even  for  the 
coarsest  counts  than  the  labour  cost  in  Lancashire, 
where  the  weekly  hdurs  of  labour  were  fifty-six  and 
a  half  and  the  days,  worked  in  the  year  some  306. 
The  Indian  operative  possesses  less  endurance,  less 
persistency,  and  less  power  of  continuous  applica- 
tion ;  all  classes  of  labour  are  constantly  changing  in 
an  Indian  mill.  The  number  of  opei^tfoes  required 
to  manage  a  given  quantity  of  machinery  was  five 
to  eight  times  greater  in  India  than  in  England,  and 
now  it  is  at  least  three  times  greater//  It  is  the 
advantage  of  position  alone  which  has  enabled  the 
native  industry  to  oust  foreign  yarns,  except  a  few 
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the  bulk  of  which  are  coloured.  Those  who  were 
inclined  to  attach  importance  to  the  fall  in  the 
rupee  as  a  cause  have  argued  that  the  geographical 
advantages  were  greater  before  1873,  and  that  they 
have  steadily  diminished,  whereas  the  industrial 
awakening  of  India  has  taken  place  almost  entirely 
since  1873.  It  must  be  remembered,  however,  that 
the  percentage  of  the  cost  of  carriage  to  the  total 
cost  of  yarn  has  not  fallen  so  greatly  as  the  cost  of 
carriage  alone ;  and,  further,  that  other  causes, 
namely,  enterprise,  readiness  to  face  change,  powers 
of  application  and  adaptation,  and  docility  to 
discipline,  have  been  steadily  increasing  in  India. 

The  East  is  far  behind  us  in  efficiency,  but  what 
of  the  West  ?  The  magnitude  of  the  cotton  industry 
in  the  United  States,  Germany,  and  France,  at  least 
suggests  that  the  space  which  admittedly  lay  between 
their  stages  of  industrial  development  and  ours  half 
a  century  ago  is  fast  diminishing.  Let  us  first  ask 
how  our  efficiency  compares  with  that  of  others,  and 
then  consider  the  causes  for  their  encroachments  on 
the  markets  which  in  the  past  looked  always  first  to 
Great  Britain. 

In  1871,  in  a  lecture  before  the  Philosophic  Insti- 
tute of  Bradford,  Mr.  Alexander  Eedgrave  discussed 
the  question  of  the  industrial  efficiency  of  different 
nations  and  gave  the  following  figures  as  to  the 
proportion  of  spindles  to  persons  employed  in  the 
cotton  factories  of  the  various  Continental  States  : — 


In  France 
,,  Russia 
„  Prussia 
„  Bavaria 
,  Austria 


14 

In  Belgium 

. 

50 

28 

„  Saxony 

. 

50 

37 

„  Switzerland 

. 

55 

46 

„  Smaller  States  of  Germany 

55 

49 

„  United  Kingdom 

.        . 

74 
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( Incidentally,'  he  added, '  the  following  statements 
have  been  made  to  me  by  managers  of  cotton  fac- 
tories showing  the  relative  capacity  of  work  of  the 
Englishman  and  foreigner.  In  Germany  the  work- 
ing hours  were  (at  that  time)  from  5.30  A.M.  to  8.30 
P.M.  every  day,  including  Saturday.  In  a  cotton 
factory  there,  a  manager  calculated  that  the  same 
weight  was  produced  when  superintended  by  English 
overlookers  as  in  sixty  hours  in  England  ;  but  if  the 
work  was  superintended  by  German  overlookers,  the 
weight  produced  would  be  much  less.  As  another 
instance,  in  Eussia  the  factories  work  night  and  day, 
one  hundred  and  fifty  hours  per  week,  there  being 
two  sets,  each  working  seventy-five  hours  per  week. 
Taking  the  year  round,  the  manager  of  a  cotton 
factory  there  considered  that  in  England  as  much 
would  be  produced  in  sixty  hours  per  week.  He  also 
said  that  no  weaver  ever  had  more  than  two  looms, 
and  that  the  speed  of  the  machinery  was  about  one- 
third  less  than  in  this  country.  Some  few  years 
since  I  had  opportunities  of  inquiring  into  this  sub- 
ject, both  in  France  and  in  Germany,  and  from 
every  quarter,  and,  especially  from  English  over- 
lookers, I  received  the  strongest  assurances  that  the 
English  workman  was  unapproachable  in  the  amount 
of  good  work  turned  out,  and  in  steadiness  ;  that  the 
relative  cheapness  of  wages  did  not  counterbalance 
the  steadiness  and  the  quickness  of  the  Englishman 
at  his  work/ 

Corroboration  of  this  view,  as  regards  France  at 
any  rate,  can  be  found  in  the  writings  of  M.  Taine. 
In  his  '  Notes  on  England,'  he  writes :  '  French 
manufacturers  tell  me  that  with  them  the  workman 
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labours  perfectly  during  the  first  hour,  less  efficiently 
during  the  second,  still  less  daring  the  third,  and  so 
goes  on  diminishing  in  efficiency,  until  in  the  last 
hour  he  does  little  good  at  all.  His  muscular  force 
flags,  and,  above  all,  his  attention  becomes  relaxed. 
Here  (in  England),  on  the  contrary,  the  workman 
labours  as  well  during  the  last  as  the  first  hour ;  but, 
on  the  other  hand,  his  work-day  is  one  of  ten  hours, 
and  not  of  twelve,  as  with  us.  By  reason,  however, 
of  this  better  sustained  attention,  the  Englishman 
gets  through  more  work.  At  Messrs.  Shaw's,  of 
Manchester,  to  manage  2,400  spindles,  one  man  and 
two  children  are  found  sufficient ;  in  France  it  needs 
two  men  and  three,  four,  and  sometimes  more  children 
for  the  same  purpose.  .  .  .  But  in  certain  qualities, 
as  in  the  matter  of  taste,  artistic  finish,  and  the  like, 
the  Frenchman  has  the  advantage.  He  is  more 
imaginative,  less  mechanical ;  and,  by  consequence, 
that  power  of  concentration,  of  stubborn,  persevering, 
and  sustained  application  where  the  labour  is  mono- 
tonous, which  so  distinguishes  the  English  workman, 
and  gives  him  his  pre-eminence,  is  lacking  in  the 
French/ 

Evidence  of  much  the  same  character  as  regards 
other  countries  is  easily  found.  In  1873  the  English 
representative  in  Belgium  reported  thus :  '  The 
flax  and  cotton  industries  have  remained  stationary 
during  the  past  ten  years.  The  two  or  three 
factory  occupiers  whom  I  met  asserted  that  they 
could  not  pretend  to  compete  with  England.  Man- 
chester manufacturers,  they  said,  could  select  their 
cotton  on  its  arrival  at  Liverpool  close  to  their 
mills.  Coal  was  cheaper  and  handier  at  Manchester 


THE  COTTON  INDUSTRY  155 

than  at  Ghent.  England,  again,  was  the  only  pro- 
ducer of  good  machinery,  and  likewise  possessed 
ready  markets  for  her  products  in  her  vast  colonial 
possessions.  And  lastly  English  operatives  were  far 
superior  to  Flemish.  On  this  latter  point  all  were 
agreed  that  the  Englishman,  being  better  fed, 
possesses  greater  physical  power,  and  produces  as 
much  work  in  ten  as  the  Fleming  in  twelve  hours ; 
and,  having  greater  intelligence  and  mechanical 
knowledge,  comprehends  the  machine  he  works,  and 
can  point  out  to  the  foreman,  in  case  of  obstruction, 
the  cause  of  the  accident,  whereas  in  Ghent  half  an 
hour  is  constantly  lost  in  seeking  for  the  cause  of  a 
stoppage  in  the  machinery.'  The  British  representa- 
tive in  Switzerland  reported  in  the  like  tone :  '  The 
Swiss  workman  is  in  most  respects  inferior  to  the 
British  workman.  He  has  neither  the  physical 
strength  nor  the  energy  and  activity  of  the  latter. 
He  is  stolid  in  appearance,  apathetic  in  temperament, 
slow  and  awkward  in  his  movements,  yet  by  no  means 
wanting  in  intelligence.  He  is  steady,  methodical, 
industrious,  and  painstaking.  Though  of  a  saving 
disposition,  no  inducement  in  the  shape  of  higher 
wages  will  stimulate  him  to  extra  exertion.' 

Full  inquiries  were  made  in  1873  as  to  spinning 
and  weaving  abroad  in  view  of  the  short-time  Bill 
then  before  Parliament  which  became  law  the  next 
year.  Eeports,  from  which  we  have  quoted,  were 
obtained  from  abroad,  and  Alexander  Eedgrave, 
the  chief  inspector  of  factories,  accompanied  by  a 
sub-inspector,  went  on  a  tour  of  inspection  through 
France  and  Belgium.  After  careful  investigations 
they  concluded  thus  :  '  The  value  of  the  English 
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workman  still  remains  pre-eminent,  though  the 
interval  between  him  and  his  competitors  is  not  so 
great  as  it  was.  He  has  not  retrograded,  but  they 
have  advanced,  and  that  advance  has  been  chiefly 
caused  by  manufacturers  importing  and  copying 
from  England  that  machinery  which  supplies  the 
place  of  strength,  steadiness,  and  perseverance.  The 
Belgians  are  an  industrious  and  painstaking  race, 
but,  with  the  French,  they  lack  that  intentness  of 
purpose  which  is  the  characteristic  of  the  English- 
man. They  are  given  to  gossiping,  their  attention  is 
not  as  close,  they  are  moved  and  excited  by  more 
trifling  causes  than  an  Englishman.7 

The  Germans  themselves  have  corroborated  Mr. 
Kedgrave's  judgment.  From  the  evidence  given  to 
the  l  Eeichsenquete  fur  die  Baumwoll-  und  Leinen- 
industrie  '  of  1878  it  is  apparent  that  the  German 
cotton  industry  at  its  best  was  then  very  little  in 
advance  of  England's  in  the  c  thirties.1  One  example 
given  showed  the  superior  smartness  of  the  English 
operative.  A  German  millowner  declared  that  Wiir- 
temburg  spindles  ran  only  90  per  cent,  of  the  working 
time,  while  English  spindles  working  10  per  cent, 
faster  ran  95  per  cent,  of  the  working  time.1  In 
Germany,  as  a  rule,  probably  more  minutes  were 
wasted;  another  millowner  said  that  in  England 
92  to  95  per  cent,  of  the  full  time  was  actively 
occupied,  while  only  80  per  cent,  could  be  filled  in 
Alsace.  And  the  same  was  true  in  weaving:  in  a 
case,  which  was  put  forward  as  not  exceptional, 
34  per  cent,  of  the  theoretical  time  was  wasted ;  the 

1  Protokolle,  pp.  81,  290.    Quoted  from  Schulze-Gaevernitz's  Cotton 
Industry,  p.  89. 
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cause,  remarked  the  witness,  consisted  in  want  of 
technical  skill.1 

These  facts,  however,  are  thirty  years  old,  and 
time  works  wonders  in  an  age  of  steam,  telegraph, 
and  newspapers.  How  do  our  German  rivals  stand 
to-day  ?  Fortunately  we  are  in  a  position  to  show 
in  detail  the  relative  state  of  affairs  just  twenty  years 
after  Alexander  Kedgrave  and  British  representatives 
abroad  made  the  reports  from  which  we  have  quoted 
above,  through  the  exhaustive  investigations  under- 
taken by  the  professor  of  political  economy  at 
Freiburg,  Dr.  G.  von  Schulze-Gaevernitz. 

In  one  place  Dr.  Schulze-Gaevernitz  speaks  of 
the  length  of  traverse  and  speed  of  the  mule.  Both 
he  declares  are  as  a  rule  greater  in  England  than  in 
Germany :  these  figures,  according  to  him,  give  a 
picture  of  the  conditions  of  production  generally : —  2 


Bolton  (60's  twist) 
Alsace 


Length  of  traverse : 

.     66  inches 
60 


Io  and  out 

17*7  seconds 
22 


The  average  number  of  operatives  to  1,000  spindles 
in  different  places  in  1891-2  he  judged  to  be  roughly 
as  follows : — 


England   . 
Switzerland       . 

3-0  (1887) 
6-2 

Russia 

16-6 

Mulhouse  . 

5-8 

Baden  and  Wurtemburg 
Bavaria     . 

6-2 
6-8 

Saxony  (new  mills)  . 
Vosges  (old  mills)     . 

7-2 

8-9 

1  ProtoJcolle,  p.  372  (p.  108  of  Schulze-Gaevernitz 's  Cotton  Industry). 

2  P.  88  of  English  translation. 

3  By  the  traverse  of  the  mule  is  meant  the  distance  travelled  out  by 
the  mule-carriage  when  the  yarn  is  being  drawn  out  fine.     The  peculiarity 
of  the  spinning-mule  is  that  it  provides  for  the  yarn  being  dragged  out  to 
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These  figures  are  for  20's  and  30's  counts.  Passing 
on  to  closer  details,  Dr.  Schulze-Gaevernitz  compares 
typical  mills  in  Oldham  and  Mulhouse,  and  puts 
forward  the  following  table  as  representative  of  the 
normal  state  of  affairs  : — 


— 

Oldliam 

Mulhouse 

Number  of  spindles  in  mill 

70,000 

32,000 

Hands  employed  mixing    . 

2  men 

2-3  men 

„      employed  loosening  threads 

4  men     and 

7'6  men  and 

women 

women 

„      employed  carding    .        . 

7  men 

15*5  men 

„      employed  drawing  .        . 

7  women 

12'6  women 

„      employed  slubbing  and  roving 

43  women  and 

44'3  women 

children 

and  girls 

„      employed  spinning  . 

95  men     and 

87     men  and 

boys 

boys 

„      employed  as  overseers   . 

3 

4 

„      employed  as  packers 

6 

12 

Total  hands     

167 

185-3 

Percentage  per  1,000  spindles 

2-4 

5-8 

These  facts  refer  solely  to  self-actors.  The  opera- 
tives of  England,  Dr.  Schulze-Gaevernitz  concludes, 
exhibit  an  extraordinary  capacity  for  work  when 
compared  with  those  of  Germany.  '  The  self-actors 
in  both  countries  are  certainly  on  exactly  the  same 
principles  ;  indeed,  those  in  Germany  have,  in  many 
cases,  been  made  in  England.  Whilst  in  England 
about  2,000  spindles  per  pair  of  self-actors  is  to  be 
looked  upon  as  the  usual  number,  about  1,300  to 
1,600,  with  a  great  variation  in  some  cases,  are  to  be 
taken  in  Germany  as  the  mean ;  1,300  to  1,800  are 
given  as  the  average  in  Mulhouse.  In  Germany  this 

a  finer  degree  of  tenuity,  after  the  drawing  of  the  yarn  between  the 
rollers,  by  the  spindles  moving  away  from  the  rollers  and  exerting  a 
tension  on  the  yarn  while  doing  so.  This  moving  away  of  the  spindles 
is  known  as  the  traverse. 
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number  of  spindles  is  generally  tended  by  more 
operatives  than  the  greater  number  of  spindles  on 
the  English  machines.  In  Mulhouse  1,300  spindles 
require  one  spinner  and  four  helpers  (two  piecers,  two 
fillers) ;  in  England  2,000  spindles  require  only  one 
spinner  and  two  helpers ;  2,000  spindles  in  one  of 
the  finest  spinning  concerns  of  Saxony  require  one 
spinner  and  four  helpers,  whereas  in  the  smaller 
spinning  mills  of  Saxony  one  spinner  and  five  helpers 
are  needed  for  a  pair  of  self-actors  with  only  1,600 
spindles.' 1  Moreover,  the  English  spinner  does  not 
require  the  same  amount  of  supervision  as  the 
German.  In  England  one  overlooker  is  needed  for 
60,000  to  80,000  spindles ;  in  Germany  as  a  rule  one 
overlooker  takes  charge  of  about  15,000  spindles ; 
in  Saxony  about  10,000,  and  in  the  smaller  mills 
of  the  Saxon  highlands  only  3,000  or  4,000.2  The 
table  on  the  next  page  gives  material  from  which  con- 
clusions may  be  drawn  as  to  the  efficiency  of  cotton 
spinning  in  England,  Germany,  and  the  Vosges  in 
the  case  of  different  counts,  chiefly  of  twist. 

'Let  us  condense  the  results  shortly,'  says  Dr. 
Schulze-Gaevernitz.  '  In  England  the  operative 
minds  nearly  double  as  much  machinery  as  in 
Germany,  the  machines  run  quicker,  the  loss  com- 
pared with  the  theoretical  capacity  is  less.  In  the 
latter  respect  it  is  to  be  borne  in  mind  that  in  England 
doffing  and  filling  with  bobbins  takes  place  in  a  shorter 
time,  breakings  of  ends  occur  more  seldom,  and  the 
piecing  of  broken  threads  requires  less  time.  From 
these  it  results  that  the  cost  of  labour  per  Ib.  of  yarn 
—especially  if  the  overlooking  is  included — is  in 

1  Schulze-Gaevernitz,  p.  98.  *  Ibid. 
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England  decidedly  less  than  in  Germany.  The 
wages  of  the  English  spinner  are  nearly  twice  as  high 
as  in  Germany,  and  the  hours  of  labour  a  little  over 
nine  hours  compared  with  eleven  to  eleven  and  a  half 
in  Germany.' l 

Turning  to  recent  figures  we  observe  that  in 
1896  of  497  male  operatives  over  sixteen  engaged  in 
cotton  spinning  in  Baden,  134  received  from  105.  to 
125.  weekly,  116  received  from  12s.  to  15s.,  and  105 
received  from  15s.  to  18s. ;  only  fifty-three  were  paid 
more  than  18s.,  and  eighty-nine  were  employed  at 
wages  less  than  10s.  weekly.2  Spinners'  wages  in 
England  to-day  are  about  twice  as  much.  With 
these  figures  we  may  compare  the  results  reached  by 
Herr  Hasbach,  which  are  published  in  Schmoller's 
Jahrbuch.3  Herr  Hasbach  reckons  that  the  daily 
wages  of  spinners  are  about  5s.  Wd.  to  6s.  at  Old- 
ham,  6s.  6d.  at  Bolton,  and  5s.  6d.  in  Stalybridge 
and  neighbouring  places.4  With  these  he  contrasts 
the  3' 70  to  3'80  marks  paid  in  the  Ehine  Province 
and  Leipzig,  and  the  3  to  3*15  marks  paid  in 
the  Voigtland,  Bavaria,  and  Alsace,  and  mentions 
an  exceptionally  high  wage  of  4f  marks  which  he 
found  being  earned  by  an  operative  who  worked  a  new 
and  long  doubling  mule.  The  wage  paid  to  the  big 
piecer  in  England,  Dr.  Hasbach  goes  on  to  show,  is 
not  much  larger  than  that  received  by  a  good  assis- 
tant in  Germany. 

1  P.  104. 

2  Figures  given  in  the  First  Annual  Abstract  of  Foreign  Labour 

Statistics,    1899,   p.    18.     They   are   compiled   from   Jahresbericht  der 
Grossherzoglich  Badischen  Fdbrikinspection. 

8  Vol.  ii.  1903. 

4  These  we  believe  to  be  tinder-estimates. 

I-  M 
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The  figures  given  by  Herr  Hasbach  for  spinners' 
wages  would  lead  one  to  suppose  that  the  difference 
between  the  wages  paid  in  spinning-mills  here  and  in 
Germany  must  be  greater  than  it  actually  is.  In  inter- 
preting them  we  must  remember  that  in  England  the 
spinner's  wage  is  exceptionally  high  because  the  big 
piecer's  wage  is  exceptionally  low  for  an  operative  of 
his  capacity.  This  state  of  affairs  has  been  brought 
about  by  a  variety  of  causes  into  which  we  cannot 
now  enter ; 1  but  obviously,  the  facts  being  as  they 
are,  when  a  comparison  is  drawn  between  the  wages 
paid  for  cotton  spinning  in  different  countries  the 
averages  of  what  is  received  by  spinners  and  the  first 
assistants  should  be  contrasted,  if  not  indeed  the 
average  wages  paid  throughout  spinning-rooms  since 
the  systems  of  arranging  labour  of  various  qualities 
and  machinery  differ  so  widely.  In  England,  more- 
over, the  proportion  of  spindles  to  operatives  is  nearly 
twice  as  high  as  in  Germany.  According  to  Dr. 
Huber's  figures2  there  are  now  about  106  spindles 
to  an  operative  in  Saxony.  English  spindles  were 
reckoned  as  44'9  millions  in  1898  by  Mr.  Ellison,  and 
for  that  year  the  factory  inspectors  returned  the 
operatives  engaged  in  spinning  mills  as  about  212'5 
thousand ;  England,  therefore,  has  at  least  211 
spindles  to  one  operative. 

Let  us  consider  next  the  comparative  state  of 
manufacturing,  as  weaving  is  generally  termed. 
First  arises  the  question  of  the  speed  of  the  looms, 
which  in  some  cases  in  Lancashire  had  reached  240 
picks  per  minute  at  the  beginning  of  the  '  nineties.' 

1  See  an  article  in  the  Economic  Journal,  vol.  x.  p.  467. 

2  £)eutschland  ah  Industriestaat,  p.  439. 
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From  private  information  the  following  table  relating 
to  plain  cotton  goods  was  compiled  by  Dr.  Schulze- 
Gaevernitz : — l 

Picks  per  Minute. 


Width 

England 

Switzerland 

Alsace 

80-85    

240 

190-200 

150-160 

110-115        .... 

200               160-170      i      130-140 

135-140         .... 

180 

150-160           120-125 

165-170        ....            180 

120-130           110-115 

Moreover,  a  larger  percentage  of  the  theoretical 
amount  of  work  was  attained  in  England  than  in 
Alsace  or  Switzerland.  In  England  the  average  is 
three  to  four  looms  to  a  weaver ;  in  Germany  it  is 
from  two  to  three.  From  Dr.  Huber's  figures 2  it 
appears  that  there  are  about  as  many  looms  as  hands 
in  Saxony,  whereas  in  England  there  were  615,700 
looms  in  1890  and  some  314,500  hands  engaged  in 
weaving  sheds  in  1898,3  that  is,  nearly  two  looms  to 
each  operative.  For  weaving  in  Baden  of  118  males 
over  sixteen  examined  only  thirty-nine  received  wreekly 
wages  between  15s.  and  18s. ;  thirty-five  were  paid 
between  12s.  and  15s. ;  nineteen  earned  less  than  12s. ; 
and  twenty-five  earned  over  18s.  Of  722  women  over 
sixteen  years  of  age  fifty-one  were  paid  less  than  8s. 
and  eighty-three  more  than  15s. ;  of  the  remainder 
125  received  from  8s.  to  10s.,  239  received  from  10s. 
to  12s.,  and  224  from  12s.  to  15s.4  Wages  in 
England  are  considerably  higher.  Again,  upon  the 
question  of  wages  in  the  cotton  industries  of  Ger- 

1  Schulze-Gaevernitz,  p.  107. 

2  Deutschland  als  Industriestaat,  p.  439. 

3  Factory  Inspector's  Beturns. 

4  First  Annual  Abstract  of  Foreign  Labour  Statistics,  p.  18. 
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many  and  England  we  may  quote   Herr  Hasbach.1 
Wages  for  weaving  in  Lancashire  he  places  at  12s. 
to  24s.  weekly.     They  vary  according  to  the  nature 
of  the  work,  the  number  of  looms  to  an  operative, 
and  in  some  slight  degree  (by  5  to  7  per  cent.),  Herr 
Hasbach  declares,  according  to  the  sex  of  the  opera- 
tive.     The  average  woman   no   doubt  will  usually 
turn  out  less  work  in  a  given  time  than  the  average 
man  on  the  same  number  of  looms.     The  inferiority 
of  the  average  woman  when  doing  exactly  the  same 
work  as  a  man  has,  however,  been  denied;   and  it 
would  be  no  easy  task  to  establish  the  point  beyond 
question ;   but   at   least,  we   should   be   inclined   to 
argue,  the  average  woman  on  the  same  kind  of  work 
as  a  man  will  earn  lower  wages  because  she  will,  as 
a  rule,  be  controlling  fewer  looms.     This,  however, 
is  a  side  issue  which  has  drawn  us  from  the  main 
question.     With   the   wages   of   12s.   to   24s.   attri- 
buted by  him  to  Lancashire,  Herr  Hasbach  contrasts 
the  average  weekly  wage  of  9  to  10  marks  paid  to 
cotton  weavers  in  Silesia,  the  12  marks  in  Saxony, 
13  to  15  in  Holstein,  and  15  to   16   in  the  Khine 
Province  and  Alsace.     One  Silesian  factory,  he  adds, 
from   which   he   obtained  information,   paid  on   an 
average  10  to  15  marks  to  men  and  8  to  12  marks 
to  women. 

Much  has  been  made  above  of  the  fact  that 
fewer  hands  are  employed  on  a  given  quantity  of 
machinery  in  England  than  on  the  Continent.  It 
does  not  of  course  follow  from  this  fact  alone  that 
British  operatives  of  about  the  same  rank  are  more 
efficient,  since  English  employers  as  a  whole  might 

1  In  Schmoller's  Jahrbuch,  vol.  ii.  1903. 
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conceivably  be  pursuing  the  policy  of  saving  on 
labour  and  spending  on  machinery,  or  the  policy 
of  employing  a  little  high-class  labour  instead  of 
much  labour  of  average  quality.  But  from  the 
totality  of  the  evidence  advanced  so  far  we  may 
justifiably  conclude  that  England  still,  of  European 
and  Asiatic  countries  at  least,  stands  in  advance 
in  respect  of  the  cotton  industry.  Dr.  Schulze- 
Gaevernitz's  figures,  it  is  true,  represent  the  state 
of  affairs  some  dozen  years  ago,  but  we  have  been 
informed  by  him  recently  that  no  unusually  pro- 
nounced changes  have  taken  place  in  the  intervening 
period,  although  the  German  industry  has  undoubtedly 
gained  greatly  in  efficiency.  The  figures  given,  how- 
ever, do  not  accurately  represent  the  comparative 
efficiencies  of  German  and  English  production,  since 
Germany  engages  on  the  whole  in  a  branch  of  the 
cotton  industry  in  which  more  hands  are  needed  in  pro- 
portion to  machinery,  more  time  is  wasted  and  less 
speed  in  execution  can  be  acquired.  In  England  the 
typical  mills  and  factories  in  certain  districts  are 
given  over  almost  entirely  to  the  production  of  a 
narrow  range  of  standard  counts  or  a  narrow  range 
of  standard  fabrics.  The  problem  to  be  solved  by 
the  industrial  organiser — to  discover  the  most 
economical  arrangement  of  factors  in  production  for 
the  work  in  hand,  and  the  most  economical  speed  at 
which  to  work — remains  the  same  in  many  of  these 
factories  from  year  to  year,  or  changes  but  slowly, 
and,  therefore,  perfection  tends  to  be  brought  about 
by  the  frequent  small  improvements  that  are  con- 
stantly being  introduced  into  a  system  which  remains 
fundamentally  unaltered.  Moreover  in  such  mills 
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the  hands  and  machinery  are  specialised  for  a 
narrow  range  of  work ;  and  when  repetition  is  fre- 
quent, hands  and  machinery  can  be  '  speeded  up  ' 
and  wasted  time  can  be  cut  down.  Further,  inas- 
much as  not  only  the  cotton  industry  as  a  whole  is 
highly  centralised  in  England,  but  also  its  several 
specialised  branches — for  instance,  fine  spinning  at 
Bolton  and  coarse  spinning  at  Oldham — the  en- 
vironment of  each  factory  (the  labour  market  and 
the  subsidiary  industries)  may  be  highly  specialised. 
With  an  environment  closely  and  specifically  adapted 
to  the  requirements  of  the  industry  it  is  not  astonish- 
ing that  the  typical  English  factory  is  progressively 
freeing  itself  from  the  waste  due  to  slowness,  clumsi- 
ness, and  unsuitable  arrangements.  The  German 
industry,  on  the  other  hand,  is  less  centralised  and 
less  specialised.  The  range  of  work  undertaken  by 
the  typical  factory  in  Germany  is  far  greater  than 
that  undertaken  by  the  typical  factory  in  England. 
Hence  naturally  the  skill  of  the  operatives  is  less  in 
Germany ;  more  time  is  wasted  and  factory  organisa- 
tion is  less  perfect.  Moreover,  because  the  German 
industry  is  more  scattered,  agricultural  labourers  are 
employed  and  run  up  the  marginal  cost  of  pro- 
duction, and  good  spinners  and  weavers  are  con- 
stantly returning  to  the  land  or  entering  other 
occupations.  Factory  operatives  in  Germany  are 
not  so  much  a  class  as  in  England — a  class  sifted 
by  trial  and  trained  from  childhood.  However,  for 
small  orders  and  special  experimental  designs,  or 
designs  for  temporary  and  peculiar  circumstances, 
the  Germans  hold  a  place  in  the  world's  market. 
Indeed,  it  is  not  altogether  unusual  for  orders  for  new 
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classes  of  goods  to  be  placed  in  Germany  first,  and 
for  the  new  goods  to  be  made  ultimately  in  England 
in  large  quantities  if  they  succeed  in  exciting  an 
extensive  demand.  Moreover  the  strength  of  the 
German  industry  shows  itself  especially  where  it 
comes  in  contact  with  the  chemical  industry — for 
instance,  in  dyed  and  printed  fabrics.  Further,  for 
thoughtfulness,  enterprise,  power  to  break  new  paths, 
and  capacity  to  adapt  themselves  to  new  conditions, 
the  German  middle  classes  are  becoming  remarkable, 
and  they  do  not  neglect  to  make  good  use  of  educa- 
tion for  industrial  purposes.  Hence  arise  Germany's 
exports  in  1899  of  10,700,OOOZ.  worth  of  cotton  manu- 
factures and  2,289,000^.  worth  of  cotton  yarn, 
which  explain  in  some  degree  why  the  spinners  are 
as  a  whole  protectionists  while  the  manufacturers 
have  marked  leanings  towards  free  trade.  France, 
too,  has  a  large  export  of  cotton  manufactures, 
7,190,OOOZ.  in  1899,  which  is  to  be  explained  largely 
by  the  beauty  and  inexhaustible  originality  of  French 
design. 

There  is  no  chance  of  the  Continent  rivalling 
England  in  the  production  of  fine  counts  at  present, 
since  nowhere  is  the  Continental  climate  sufficiently 
humid  and  no  '  humidifiers '  introduced  so  far  have 
proved  at  the  same  time  satisfactory  and  economical. 
Certainly  one  mill  near  Miilhausen  contains  a  perfect 
humidifier,  by  which,  instead  of  water  being  sprinkled, 
air  is  moistened  and  then  blown  into  the  factory ; 
but  its  cost  was  so  enormous  that  the  owner  of 
the  mill  gained  by  dispensing  with  it  in  later 
undertakings.  Another  disadvantage  suffered  by 
foreign  spinners  consists  in  the  fact  that  large 
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quantities  of  raw  cotton  must,  as  a  rule,  be  kept  in 
stock  by  each  mill,  because  the  Bremen  and  Havre 
markets  are  not  so  perfectly  organised  as  the 
Liverpool  market,  transport  facilities  are  less  de- 
veloped in  Germany  than  in  England,  and  German 
business  life  has  not  yet  advanced  to  the  hand-to- 
mouth  existence  in  the  same  degree  as  business  life 
here.  The  Englishman  tends  to  buy  goods  in  small 
quantities  as  he  needs  them,  and  depends  on  prompt 
delivery  by  the  railway  companies,  but  the  German 
must  look  further  ahead  and  keep  fairly  large  stores. 

The  efficiency  of  the  hands  in  Alsace  is  un- 
questionably below  that  of  Lancashire  operatives. 
They  go  about  their  work  in  a  more  leisurely  way. 
Doffing,  for  instance,  is  not  done  with  that  lightning 
rapidity  which  confounds  the  eye  in  Lancashire  ; 
the  details  of  the  operation  can  be  followed  easily ; 
and,  needless  to  say,  the  more  rapidly  the  doffing  is 
performed  the  greater  is  the  product  obtained  from 
each  machine.  Alsace,  with  its  factories  running 
eleven  and  a  half  hours  for  five  days  in  the  week  and 
on  Saturdays  from  6  A.M.,  the  usual  time  for  begin- 
ning work,  until  five  at  night,  has  undoubtedly  a 
higher  real  cost  of  production  than  Lancashire  with 
its  week  of  fifty-five  and  a  half  hours.  It  is  not 
unlikely,  indeed,  that  the  hours  worked  in  Miilhausen 
are  too  long  to  yield  the  greatest  continuous  output. 

The  rapid  extension  of  the  continental  cotton 
industry  is  largely  due  to  protective  tariffs,  which 
have  on  the  whole  increased  since  about  1865 ;  and 
the  same  may  be  said  of  the  growth  of  the  industry 
in  the  United  States.  When  we  contrast  the  ten 
years  1861-70  with  the  ten  years  1892-1901  we 
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observe  that  the  consumption  of  cotton  increased 
102-7  per  cent,  in  Great  Britain,  but  282-3  per  cent, 
on  the  Continent.  No  doubt  one  reason  is  the  pro- 
gressive specialisation  of  England  in  the  production 
of  the  finer  work.  Thus  we  are  prepared  to  find  that 
our  exports  of  yarn  to  the  Continent,  which  had 
reached  108,385,000  Ibs.  in  1869,  had  fallen  to 
79,469,000  Ibs.  in  1900.  In  fabrics  also  our  trade 
with  the  Continent  shows  the  same  decline.  In  1869 
the  Continent  received  from  us  353,918,000  yards 
and  in  1900  only  284,858,000  yards ;  but  the  present 
exports  are  of  a  finer  quality.  To  insure  a  correct 
interpretation  of  these  figures  it  is  needful  to  add 
that  the  values  of  our  total  exports  of  cotton  goods  in 
1869  and  1900  were  roughly  the  same,  though  money 
had  appreciated  in  the  mean  time  (i.e.  prices  had 
fallen),  and  to  remind  the  reader  of  the  calculation 
given  in  the  first  table  of  this  chapter,  which  shows 
that  when  the  values  of  our  excesses  of  exports  are 
reduced  by  index  numbers  to  those  of  1895  (i.e.  when 
allowance  is  made  for  variations  in  the  value  of 
money)  and  expressed  per  head  of  population,  the 
following  results  are  reached :  '101.  in  1854,  1-27Z.  in 
1873,  1-531  in  1895,  and  1-407Z.  in  1899.  Yet  our 
trade  has  not  expanded  in  proportion  to  the  growth  of 
markets,  and,  while  protection  is  unquestionably  one 
reason,  another  is  no  doubt  the  comparatively  late 
substitution  of  power-looms  for  hand-looms  on  the 
Continent.  *  Thirty-five  years  ago,'  writes  Mr.  Helm, 
'  the  greater  part  of  the  cotton  goods  consumed  on 
the  Continent  was  either  made  in  hand-looms  or 
imported  from  England.  Even  now  there  are  in 
Austria,  as  we  were  told  in  a  consular  report  the 
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other  day,  40,000  hand-looms  weaving  cotton  cloth, 
and  not  more  than  90,000  power-looms.  In  Eussia 
an  enormous  number  of  hand-looms  still  exist,  and 
in  Germany  and  France  there  are  some  thousands 
of  them.  But  in  England  the  click  of  the  cotton 
hand-loom  had  ceased  entirely  before  1870.' l 

There  can  be  no  question  that  our  most  serious 
rivals  in  the  cotton  industry  are  the  Americans. 
Their  spindles  numbered  some  19|  millions  in  1898 
as  compared  with  45  millions  in  the  United  Kingdom, 
while  of  looms  they  possessed  453,281  in  the  same 
year — that  is,  between  two-thirds  and  three-quarters 
of  the  number  here.  The  Americans  import  more 
cotton  goods  than  they  export,  but  their  efficiency  is 
high  and  it  has  been  steadily  advancing  in  com- 
parison with  England's  for  the  last  fifty  years.  In 
1840  it  was  asserted  that  England  possessed  an 
advantage  in  spinning  over  the  United  States  of 
19  per  cent,  in  cost  of  production,  which  was  neutra- 
lised, however,  by  cheaper  cotton.2  In  1878  the 
'  Economist '  contrasted  the  results  of  twenty-five 
years'  growth  in  England  and  America :  '  In  1853 
the  average  English  production  per  weaver  of  8J  Ib. 
shirting  was  825  yards  per  week  of  sixty  hours.  In 
1878  the  working  hours  had  fallen  to  fifty-seven,  and 
the  production  had  risen  to  975  yards.  An  in- 
creased production  of  23  per  cent,  is  thus  due  to 
improvement  in  the  processes  of  manufacture.  In 
1865  there  were  24,151  persons  employed  in  Massa- 
chusetts in  the  production  of  cotton  goods,  and  they 

1  Statist,  August  9,  1902. 

2  The   Cotton  Manufacture  of  Hie   United,  States  Contrasted  and 
Compared  with  that  of  Great  Britain,  by  James  Montgomery,  p.  219. 


THE  COTTON  INDUSTRY  171 

produced  175,000,000  yards.  In  1875  the  operatives 
numbered  60,176,  and  their  product  was  874,000,000 
yards.  The  operatives  had  increased  150  per  cent, 
and  their  products  had  increased  500  per  cent.  The 
increase  of  production  due  to  improved  methods  was 
thus  in  England  23  per  cent.,  and  in  Massachusetts 
100  per  cent.  I  do  not,  of  course,  suppose  that  the 
American  manufacturer  is  in  advance  of  his  English 
rival  to  the  extent  of  this  difference,  for  I  presume 
that  he  started  upon  the  career  of  improvement  from 
a  lower  platform.  But  a  progress  so  greatly  more 
rapid  than  ours  will  be  admitted  to  cast  much  light 
on  the  change  which  has  occurred  in  our  relative 
positions.' l  Certainly  a  very  few  years  later,  if  not 
before,  an  American  weaver  was  managing  more 
looms  than  an  English  weaver ;  for  example,  of  the 
women  engaged  in  a  shed  at  Lowell,  Massachusetts, 
eleven  had  five  looms  a-piece,  232  had  six,  forty-three 
had  seven,  and  twenty  tended  as  many  as  eight ; 2 
and  by  1890  it  was  commonly  agreed  that  while  the 
cost  of  spinning  was  lower  in  England,  the  cost  of 
weaving  most  simple  fabrics  was  lower  in  America, 
though  the  weekly  earnings  in  America  and  England 
were  roughly  as  three  to  two.  Eecently,  in  con- 
sequence of  the  sensational  accounts  as  to  the  low 
cost  of  production  in  America,  particularly  in  the 
Southern  States,  which  were  received  in  this  country, 
a  party  of  Lancashire  manufacturers  visited  the 
United  States  in  order  to  examine  the  actual  state 
of  affairs.  Mr.  Young,  who  accompanied  this  Com- 

1  On  the  state  of  the  textile  industry  in  U.S.A  about  this  time  see  also 
J.  P.  Harris-GastrelPs  Report  to  the  British  Parliament  in  1873. 

2  Schulze-Gaevernitz,  Cotton  Industry,  p.  109. 
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mission  as  a  representative  of  the  '  Manchester 
Guardian/  wrote  an  interesting  book  on  his  experi- 
ences, and  from  this  we  shall  now  proceed  to  quote 
extensively.  It  should  be  remarked  that  as  Mr. 
Young  was  guided  in  his  observations  to  some  extent 
by  practical  men,  his  work  possesses  the  greater 
authority. 

During  his  tour  through  the  cotton  manufacturing 
districts  of  the  United  States,  in  the  course  of  which 
he  visited  numerous  factories,  Mr.  Young,  who  had 
previously  visited  factories  in  this  country,  was 
constantly  attempting  to  gauge  the  comparative 
efficiencies  of  American  and  English  workmen. 
After  weighing  all  that  he  had  seen  and  heard,  he 
came  to  the  conclusion  that  the  typical  American 
cotton  operative  is  inferior  to  the  English  operative 
in  energy,  skill,  dexterity,  and  watchfulness,  which, 
Mr.  Young  submits,  is  not  astonishing,  at  any  rate 
in  the  case  of  the  North,  seeing  that  the  operative 
there  is  oftener  than  not  *  a  French  Canadian, 
a  German,  an  Italian,  an  Hungarian,  an  Albanian, 
a  Portuguese,  a  Russian,  a  Greek,  or  an  Armenian.1 
In  some  American  mills  notices  have  to  be  printed 
in  four  languages.  Successive  waves  of  home  and 
foreign  labour  have  swept  through  the  mills. 
English  and  Scottish  displaced  Americans,  Irish  dis- 
placed English  and  Scottish,  and  French-Canadians 
displaced  the  Irish  when  they  became  turbulent. 
Now  the  hands  seem  to  be  gathered  from  all  quarters 
of  the  globe.  And  still  there  is  constant  change. 
As  much  as  5  per  cent,  of  its  workpeople  will  be  lost 
weekly  by  even  a  good  mill  in  New  England.  To 
anticipate,  we  may  point  out  that  herein  is  one  reason 
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for  high  wages — namely,  the  mobility  of  labour  in  the 
American  atmosphere,  and  its  keenness  in  finding  out 
the  work  which  pays  best. 

Wages  are  indisputably  higher  in  the  United 
States  than  in  England.  In  Massachusetts,  for 
instance,  the  wages  of  the  best  hands  would  be 
somewhat  as  follows  : — l 


Eight-loom  weaver  (plain) 
„  „       (fancy) 

Rovers  .... 
Ring-spinners 
Drawers  in    . 
Warpers 


& 

45 
50 
48 
32 
40 
38 


These  are  very  much  higher  than  Lancashire 
wages  for  good  hands,  but  in  Lancashire  there  are 
no  eight-loom  weavers.  The  higher  wages  in  the 
United  States  are  not  to  be  entirely  explained  by 
the  higher  prices  there,  and  they  do  not  appear  to  be 
occasioned  by  any  very  exceptional  efficiency  on  the 
part  of  the  workpeople.  No  doubt  economical 
methods  of  production  have  fixed  the  real  demand 
price  for  labour  high,  while  the  mobility  and  keen- 
ness of  the  average  American  workman  has  enabled 
him  to  secure  something  like  the  maximum  wage 
which  can  be  paid. 

The  splendid  alertness  and  administrative  skill 
of  the  American  organiser  is  admitted  on  all  sides. 
He  is  ready  to  take  up  inventions  and  stand  risks, 
and  as,  should  he  be  a  paid  manager,  it  is  com- 
paratively easy  for  him  to  secure  a  salary  proportional 
to  his  value,  his  value  tends  to  rise  to  the  limits  of 
his  potential  capacities.  c  It  is  this  which  makes 

1  Young,  p,  181.     See  also  Report  on  International  Wages  in  1901, 
by  the  Bureau  of  Statistics  at  Washington. 
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America  the  inventor's  paradise  and  keeps  her 
industries  in  the  van  of  technical  progress,  which 
explains  partly  why  the  principle  of  the  warp-stop 
motion,  invented  in  England  three-quarters  of  a 
century  ago ;  the  idea  of  automatically  renewing  the 
supply  of  weft,  which  was  hit  upon  by  Eosseter  forty 
years  ago ;  the  electrical  warp-stop  motion  devised 
by  a  Bradford  man ;  the  famous  automatic  loom 
invented  by  James  Northrop,  of  Keighley,  and  many 
other  English  inventions,  have  all  been  practically 
applied  and  developed  and  exploited  in  America/  1 
However,  let  us  remember  that  all  these  inventions 
are  of  more  value  to  the  style  of  work  done  in 
America  than  to  the  usual  products  of  the  English 
industry.  An  example  given  by  Mr.  Young  will 
serve  to  illustrate  how  cost  is  saved  in  America  by 
a  constant  search  for  the  best  arrangement  of  factors 
in  production,  and  how  economy  may  be  prevented, 
to  the  loss  of  both  employers  and  employes,  by  a  too 
rigid  adherence  to  agreed  piece-rates.  '  Another 
interesting  feature  of  the  Merrimack  mills  was  that 
there  were  thirty-five  warping  mills  and  only  seven 
warpers.  This  contrasts  sharply  with  the  practice 
of  a  Lancashire  mill  which  I  had  visited  not  long 
before,  where  the  manager  had  tried  the  bold  experi- 
ment of  giving  two  warpers  three  mills  between  them 
instead  of  one  each,  and  had  abandoned  it  because, 
although  the  warpers  earned  better  wages,  they  did 
not  get  the  full  production  out  of  the  machines. 
When  I  explained  this  to  an  American  manager,  he 
could  not  at  first  believe  that  the  Englishman  was 
not  making  a  foolish  mistake. 

1  Young,  p.  136. 
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<  "  Why,"  he  said,  "  don't  they  buy  another  frame, 
or  two  more,  or  as  many  as  may  be  necessary  to  make 
up  for  the  diminished  output  ?  The  cost  of  a  frame 
is  only  so  much  " — he  named  a  figure — "  and  they 
would  save  as  much  in  labour" — here  he  made  a 
rapid  calculation — "  as  would  pay  for  the  additional 
machinery  in  a  very  short  time.  And  the  warpers 
might  still  receive  much  higher  wages." 

1 1  reminded  him  that  the  price  of  labour  in  Lanca- 
shire cotton  mills  was  regulated  by  a  standard  list 
which  did  not  provide  for  variations  in  the  piece  rate 
according  to  the  number  of  the  machines  run  by  the 
operative.' 

'"Ah!5  said  he,  uthat  accounts  for  it.  Well, 
the  sooner  your  employers  and  workpeople  modify 
that  list  so  that  the  employers  may  have  some 
inducement  to  adopt  machinery  and  methods  which 
will  diminish  their  cost  of  production,  and  at  the 
same  time  enable  the  '  help '  to  carry  home  more 
money  at  the  end  of  the  week,  the  better  for 
them."  ' 1 

The  keenness  and  originative  capacity  of  the 
American  captains  of  industry  have  caused  a  steady 
advance  to  be  made  in  the  economies  of  production, 
and  the  American  workman  has  secured  his  share 
of  the  gains  thus  occasioned.  Even  in  industries  in 
which  no  improved  methods  have  been  introduced 
wages  have  naturally  tended  to  rise,  and  the  employer 
has  therefore  been  driven  to  economise  his  dear  labour 
and  devise  labour-saving  methods.  That  dash  in 
economic  affairs  should  be  exhibited  in  a  compara- 
tively new  country  is  not  astonishing  ;  and  American 

1  Young,  pp.  29-30. 
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energy  has,  in  addition,  been  stimulated  by  a  grow- 
ing  market.     When  the  market  grows  rapidly  and 
steadily  an  employer  is  constantly  confronted  with 
the   idea   of   extending  works,   and  in   thinking   of 
change  he  thinks  naturally  of  possible  improvements. 
Further,  there  is  always  room  for  new  businesses, 
and  new  businesses  sacrifice  nothing  by  using  the 
newest  machinery  and  methods.     In  beginning  busi- 
ness men  seek  naturally  for  the  best  plans  and  ap- 
pliances procurable ;    it  is  only  by  habituation  that 
apathy   comes.      Wherever   the   proportion   of  new 
businesses  to  old  ones  is  large,  the  industry  of  which 
they  are  parts  will  tend  to  develope  fast.     The  market 
for  American  textiles  has  grown  faster  than  ours,  for 
America  has  had,  and  in  some  degree  still  has,  her 
home  market  to  win,  and  in  addition  her  interna- 
tional trade  to  develope.     And  her  home  demand  has 
been  expanding   rapidly,  partly  through  the  natural 
increase   of    the   American    people,   partly  through 
immigration  and  the  absorption  of  new  country,  and 
partly  through  increasing  wealth.1 

The  apparent  ease  with  which  experiments  can 
be  conducted  and  changes  made  in  factory  organisa- 

1  Population  of  the  United  States  (Census  years) : 

1860  ...        31,443,321 

1870  ...  38,558,371  approximate  percentage  of  increase  22-5 

1880  ...  50,155,783  „  „  30 

1890  ...  62,622,250  „  „  25 

1900  ...  76,085,791  „  „  21-5 

Population  of  the  United  Kingdom  (Census  years)  : 

1861  29,321,288 


1871 
1881 
1891 
1901 


31,845,379  approximate  percentage  of  increase      8'5 

35,241,482  „  „  10-5 

38,104,975  „  „  8 

41,607,552  „  9 
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tion  in  the  United  States  at  once  suggests  that  the 
employer  there  is  less  hampered  than  his  English 
rival  by  interference  on  the  part  of  his  hands,  and 
of  this  there  seems  to  be  little  doubt.  The  Ame- 
rican workman  is  readier  to  face  new  situations, 
and  expects  less  permanence  in  the  nature  of  his 
economic  surroundings.  If  he  is  an  immigrant  this 
is  comprehensible,  for  he  is  probably  enterprising, 
and  he  has  already  made  a  change  ;  and  if  he  is  an 
American  he  has  lived  in  an  atmosphere  of  change. 
As  things  move  faster  in  a  rapidly  developing 
country,  every  American  has  learnt  to  take  the  ups 
and  downs  of  life  as  normal,  and  the  new  experience 
is  upon  him  before  the  old  is  forgotten.  Therefore 
the  thought  of  resisting  or  impeding  advance  is  seldom 
so  seriously  entertained  in  America  as  in  England ; 
besides,  the  American  cotton  operatives  are  not  so 
strongly  combined  as  the  English.  And,  in  addition, 
there  seems  to  be  little  doubt  that  the  American 
workman's  experience  has  not  been  of  such  a  kind  as 
to  lead  him  to  fear  new  conditions.  An  English  work- 
man finds  it  almost  impossible  to  imagine  that  the 
adoption  of  labour-saving  methods  could  result  in 
higher  wages  and  more  employment ;  but  the  Ameri- 
can knows  that  an  increased  demand  for  labour  has 
followed  the  recent  improvements  in  the  cotton 
industry  in  his  own  country.  Some  85,000  auto- 
matic looms  have  been  set  running  in  the  United 
States  in  the  last  few  years,  and  yet  the  demand  for 
weavers  and  all  cotton  operatives  is  greater  than  ever, 
in  spite  of  the  fact  that  one  man  can  manage  about 
twenty  Northrop  looms  or  twelve  Harrimans,  and 
wages  in  the  North  Eastern  States  have  risen  fast. 
i.  N 
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In  the  cotton  industry  most  American  wages  are  now 
much  higher  than  English  wages.  '  This  is  the  right 
side  of  the  water  .  .  .  better  for  making  money/  a 
weaver  who  had  emigrated  from  Darwen  said  to 
Mr.  Young.  The  following  figures  relating  to  the 
United  States  as  a  whole,  which  have  been  extracted 
from  the  Twelfth  Census,  indicate  some  of  the 
significant  features  of  recent  development : — 

Cotton  Goods  (excluding  Cotton  Waste). 


Year 

Capital  in 
million  $ 

Wage  earners 
(excluding  salaried 
officials  and  clerks) 

Total  wages 
in  million  $ 

Value  of  product 
in  million  $ 

1880 

220 

185,500 

45-6 

211-0 

1890 

354 

219,900 

66-0 

268-0 

1900 

467 

302,800 

86-7 

339-2 

It  might  be  thought  that  the  cost  of  production 
in  the  United  States  would  be  raised  by  the  higher 
charges  which  must  be  incurred  there  under  the 
head  of  fixed  capital,  but  this  does  not  appear  to  be 
the  case.  In  spite  of  the  fact  that  cotton  machinery 
as  a  rule  costs  50  to  60  per  cent,  more  than  in 
England — indeed,  some  English  machinery,  the  45 
per  cent,  tariff  notwithstanding,  is  to  be  met  with 
in  the  United  States1 — a  fully  equipped  mill  costs 
little  more  than  in  England. 

It  is  in  the  Southern  States — in  particular,  North 
and  South  Carolina,  Alabama,  and  Georgia — that 
the  progress  of  the  cotton  industry  in  recent  years  has 
been  most  remarkable.  In  all  the  South  in  1880 
some  548,000  spindles  only  were  to  be  be  reckoned  ; 

1  The  value  of  the  machinery  of  all  kinds  and  mill  work  sent  from  the 
United  Kingdom  to  the  United  States  was  803,OOOZ.  in  1900  and  565,OOOZ 
in  1901, 
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in  1898  the  South  could  boast  spindles  numbering 
3,500,000.  The  figures  beneath  show  the  distri- 
bution of  the  American  cotton  industry  in  1898  and 
the  relative  positions  of  North  and  South  : — 


Massachusetts 
Rhode  Island 
New  Hampshire 
Connecticut   . 
Maine    . 
New  York 
Pennsylvania 
New  Jersey    . 


North. 

Spiiidles  in  1898.  Looms  in  1898. 

7,907,388  182,193 

2,132,350  40,085 

1,323,378  35,230 

1,059,244  21,926 

908,208  24,139 

735,971  15,474 

438,435  18,990 

398,494  2,300 


South. 

South  Carolina      ....  1,260,536  38,293 

North  Carolina      ....  1,029,924  23,704 

Georgia 799,977  18,504 

Alabama 314,227  6,652 

Since  1898,  moreover,  advance  in  the  South  has 
been  surprisingly  rapid.  It  is  supposed  that  on 
January  1,  1902,  Southern  spindles  amounted  to 
6J  millions  and  Southern  looms  to  130,000.  In  the 
Southern  States  663  factories  could  be  numbered  in 
1900;  in  1901  as  many  as  113  new  mills  were  started, 
and  it  was  said  that  135  more  would  be  running 
by  the  end  of  1902.1  As  to  the  cause  of  this 
sudden  development  there  appears  to  be  considerable 
doubt.  Probably  one  of  the  chief  reasons  is  the 
nature  of  the  American  people.  Changes  in  the 
United  States  are  almost  invariably  characterised  by 
their  suddenness  and  magnitude;  the  American  is 
quick  and  bold,  and  his  mind  is  susceptible  to  the 
influence  of  big  ideas.  No  doubt,  as  it  has  been 

1  Young,  p.  118. 
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asserted,   large  financial    operations   are   connected 

with  this  sudden  expansion  in  the  Southern   States. 

Credit   in   the   United   States  is   buoyant :    and  in 

pushing  their  products  Americans  will   take  risks. 

It  is  said  that  i  machinists  '  are  not  altogether  averse 

from  receiving  stock  in  payment  or  partial  payment 

of  machinery  supplied  to  new  undertakings  for  which 

it  has  been  difficult  to  raise  capital ;  in  England  too, 

we  must  notice,  such  an  arrangement  is  by  no  means 

unknown.     Probably  the  Draper  Company  has  been 

so  successful  in  pushing  automatic   looms   through 

accepting  in  some  cases  payment  or  part  payment 

in  such  a  form.     It  might  be  easier  to  procure  capital 

for  a  large  company  to  work  a  patent  and  force  it  on 

to  the  market,  than  for  a  number  of  small  businesses 

which   intended  to    introduce    the    new   appliances 

among  much  other  machinery.     By  some  it  has  been 

assumed  that  the  cost  of  production  in  the  South 

must  be  remarkably  low,  because  the  growth  of  the 

industry  has  been  so  rapid ;  but  it  is  not  altogether 

improbable  that  the  rapidity  of  growth  is  in  some 

degree    attributable    to    the    selling    price    having 

been    kept    low  with    a  view  to   a  market    being 

secured. 

Some  of  those  who  visited  the  Southern  States 
are  convinced  that  the  labour  cost  there  is,  or  has 
been,  much  lower  than  in  the  North.  This  seems 
not  unlikely,  since  the  new  mills  were  established 
in  a  district  whence  much  white  labour  could  be 
drawn  by  an  offer  of  very  low  wages.  Numerous 
small  farmers  settled  in  the  Southern  States  after 
the  war,  and  to  many  members  of  their  families  even 
a  small  money  wage  was  no  slight  attraction.  Black 
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labour  is  not  employed  in  the  mills.  Negroes  will 
undertake  carting  and  all  open-air  labour,  and  some 
will  go  so  far  as  to  feed  the  raw  cotton  into  the 
bale-breakers,  but  none  will  face  the  full  restraints 
of  factory  life. 

An  industry  absorbs  from  the  locality  in  which  it 
is  placed  unsuspected  supplies  of  disposable  labour, 
and  there  is  no  cause  for  amazement  when  an 
American  industry  which  has  undergone  rapid  ex- 
pansion and  is  ripe  for  further  advance,  instead  of 
spreading  in  an  exhausted  labour  market,  settles  in 
virgin  fields.  From  the  meagre  evidence  before  us, 
it  seems  not  unlikely  that  the  money  wage  was  low 
enough  in  the  Southern  States  originally  to  bring  the 
labour  cost  there  below  the  labour  cost  elsewhere. 
But  such  a  differential  advantage  cannot  prove  per- 
manent. The  efficiency  of  Southern  labour  is  to-day 
admittedly  lower  than  that  of  Northern  labour,  and 
already  wages  are  rising  and  a  dearth  of  labour 
is  being  experienced.  The  Southern  manufacturer 
may  have  possessed  an  advantage  in  respect  of 
labour  cost  at  first,  but  to-day  in  many  cases,  accord- 
ing to  Mr.  Young,  the  labour  cost  is  actually  higher 
in  the  South  though  the  wages  are  so  much  lower : 
probably  the  businesses  which  were  the  first  to  be 
established  still  enjoy  a  slight  advantage  because 
their  labour  is  becoming  more  efficient.  Moreover, 
the  employment  of  young  children,  which  led  to  grave 
abuses,  is  being  checked;  however,  child  labour 
never  proves  so  economical  as  those  who  make  use 
of  it  imagine,  and  it  is  doubtful  whether  in  most 
cases  it  is  economical  at  all,  even  to  the  generation 
which  is  callous  enough  to  have  recourse  to  it. 
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By  some,  Southern  success  in  the  cotton  industry 
has  been  attributed  almost  entirely  to  the  proximity 
of  the  mills  to  supplies  of  cotton ;  but  the  saving 
which  most  of  them  effect  in  respect  of  trans- 
portation is  less  substantial  than  one  might  at  first 
be  inclined  to  suppose.  Much  of  the  cotton  which 
is  in  use  now  in  the  South  is  carried  great  dis- 
tances, and  the  journey  over  water  to  the  New 
England  States,  and  even  to  Liverpool,  is  not  costly. 
Moreover,  against  such  gains  as  Southern  mills  reap 
in  this  respect  must  be  set  the  inability  to  share  in 
the  facilities  for  obtaining  cotton  in  small  quantities 
and  at  short  notice  which  are  afforded  to  Northern 
and  Lancashire  mills  by  highly  developed  conditions 
of  transport  combined  with  advanced  market  organi- 
sation. While  admitting  such  advantages  as  the 
Southern  mills  undoubtedly  possess,  we  must  not  be 
blind  to  countervailing  disadvantages  and  to  the 
temporary  character  of  some  of  the  conditions  from 
which  they  are  now  making  a  profit.  They  started, 
for  instance,  completely  equipped  with  the  newest 
machinery  at  a  time  when  important  new  machinery 
was  being  introduced ;  as  new  concerns,  with  new 
machinery  and  new  supplies  of  labour,  which  the 
managers  could  arrange  in  such  forms  as  they 
wished  without  fear  of  much  opposition  from  their 
employes,  they  were  naturally  run  with  a  vigour  and 
originality  to  which  an  old-established  business  in 
a  long-settled  industrial  district  is  liable  to  become 
a  stranger.  They  were,  moreover,  more  specialised 
than  the  typical  mills  of  New  England.  But  they 
have  yet  to  bear  the  brunt  of  interior  renewals  and 
alterations,  and,  therefore,  to  feel  more  than  they  do 
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to-day  the  want  of  the  subsidiary  industries  with 
which  New  England  factories  are  surrounded.  The 
more  we  study  the  facts  which  have  been  brought 
to  light,  the  more  we  feel  convinced  that  no 
sensational  industrial  revolution  can  be  predicted, 
and  that  in  the  Southern  factories  of  the  United 
States  no  special  menace  of  a  permanent  character 
to  the  Lancashire  cotton  industry  can  be  found. 

While  confessing  that  we  have  much  to  learn 
from  American  employers  and  workmen,  we  must  not 
forget  that  the  competition  which  is  being  felt  by  us 
in  the  East  concerns  only  coarse  goods,  and  that  it 
was  partly  due  to  the  relatively  high  freights  at 
which  British  goods  were  shipped  to  Shanghai  until 
more  favourable  terms  were  recently  secured.  In 
America  itself  there  is  actually  to  be  found  still  a 
prejudice  against  the  home-made  fine  cotton  goods,1 
though,  indeed,  the  average  fineness  of  yarns  spun 
in  the  United  States  has  been  rising.  '  There  are,' 
an  American  printer  affirmed,  '  as  many  faults  in 
one  yard  of  American  cloth  as  in  a  whole  piece  of 
English.  I  have  printed  both.' 2  c  The  product  of 
the  American  system  is  a  cloth  which  is,  on  the 
whole,  distinctly  inferior  in  appearance,  "  feel/'  and 
finish  to  that  produced  by  the  Lancashire  system. 
To  equal  a  Lancashire  cloth  in  these  respects  an 
American  cloth  must  not  only  be  made  of  better 
cotton,  but  must  contain  more  of  it — perhaps  5  per 
cent.  more.  To  this  rule  of  inferiority  there  are,  it 
is  needless  to  say,  exceptions — notably  some  of  the 
American  drills  made  for  the  China  market.  But 
the  American  home  market,  which  absorbs  nearly 

1  Textile  Recorder,  August  15,  1901.  '  Young,  p.  125 
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the  whole  of  the  product  of  American  looms,  is  less 
exacting  in  these  matters  than  the  markets  in  which 
Lancashire  cloths  are  sold.  The  question  for  our 
manufacturers  is :  How  far  may  American  methods, 
with  all  that  they  imply,  be  profitably  introduced 
into  Lancashire  ?  '  *  However,  the  elementary  fact 
that  commodities  may  be  made  too  good  for  their 
purpose  needs  to  be  borne  in  mind. 

The  rapidity  with  which  automatic  looms  have 
won  their  way  into  use  in  the  United  States  is  truly 
marvellous.  At  one  possible  cause  we  have  already 
hinted  ;  and  the  general  cause  is  no  doubt  American 
enterprise.  But,  although  we  tend  to  hang  back  in 
the  matter  of  making  large  experiments,  the  various 
new  looms  have  been  given  trials  in  this  country,  and 
undoubtedly  they  are  not  so  suitable  for  the  bulk  of 
our  output  and  for  our  conditions  as  for  American 
products  and  American  conditions.  Moreover,  the 
economies  of  automatic  looms  even  on  cloths  suited 
to  them  are  not  so  great  now  as  is  supposed  by 
many.  The  saving  effected  by  Northrop  looms  at 
their  present  price  has  been  placed  at  about  one 
cent  a  pound  on  print  cloth  of  which  some  seven 
yards  go  to  the  pound — that  is  threepence-halfpenny 
on  fifty  yards  approximately;  and  this  amount  of 
saving  has  been  challenged  as  much  too  high  in 
some  instances  at  least.  But  obviously  the  econo- 
mies that  arise  are  very  difficult  to  estimate  in 
general,  since  circumstances  vary  so  greatly.  How- 
ever, automatic  looms,  of  which  there  are  now  many 
different  types  in  the  market,  will  become  more 
perfect  and  cheaper ;  to-day  a  Northrop  loom  costs 

1  Young,  p.  13. 
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nearly  three  times  as  much  as  a  fair  loom  of  the  old 
design. 

Automatic  looms,  we  ought  to  explain,  are 
designed  to  feed  themselves  with  weft  to  save  the 
labour  of  inserting  a  new  cop  of  weft  when  the  old  is 
used  up,  and  to  prevent  the  wasting  of  time.  In 
some  cases  this  end  is  achieved  by  a  new  shuttle 
automatically  taking  the  place  of  the  old  one,  and  in 
others  by  a  new  weft  cop  being  shot  into  the  shuttle 
after  the  fragment  of  the  old  one  has  been  discharged. 
The  automatic  feeding  of  the  loom  takes  place  in 
certain  designs  without  a  stoppage  of  work,  but  in 
other  machines  a  momentary  cessation  of  work  is 
necessary.  In  some  of  the  new  looms  a  device  is 
introduced  by  which  the  loom  ceases  to  work  when  a 
warp  breaks.  This  device  is  known  as  the  warp-stop 
motion :  as  the  one  generally  in  use  imposes  some 
strain  on  the  warp  threads,  it  can  only  be  applied 
when  they  are  of  a  certain  degree  of  strength,  but 
recently  an  improvement  has  appeared  by  which  the 
strain  is  greatly  reduced. 


CHAPTER  VI 

WOOLLEN,    LINEN,    SILK,    AND    HOSIERY   INDUSTRIES 

THE  nature  of  the  woollen  industry  varies  so  much 
in  different  countries  that  it  is  no  simple  task  to 
draw  international  comparisons.  The  Continent  of 
Europe  uses  qualities  of  wool  which  are  little 
employed  in  England,  and  deals  with  them  on 
machines  which  are  not  customary  here.  Only 
small  quantities  of  Eiver  Plate  wool,  which  is  short 
of  staple  and  requires  special  treatment  because  of 
the  seeds  with  which  it  is  mixed,  reach  England, 
nearly  the  whole  of  it  being  sold  on  the  European 
mainland.  We  should  expect  to  find,  therefore, 
different  wool-combing  machines  in  general  use  in 
different  countries :  and  we  do  actually  find  the 
square  motion  machine  to  be  the  favourite  in 
France,  the  '  Noble '  in  England,  and  in  Germany 
the  f  Heilmann.'  While  Eiver  Plate  wool  proceeds 
in  bulk  to  the  Continent  of  Europe,1  Australian 
and  South  African  wool  comes  in  bulk  to  England. 
Australia  produces  now,  as  a  result  of  the  importa- 
tion of  the  merino  sheep,  the  best  wool  in  the  world, 
while  another  English  colony,  South  Africa,  provides 
also  wool  of  a  quality  superior  to  that  obtained  from 
any  part  of  the  Americas :  the  size,  as  well  as  the 
value,  of  an  Australian  fleece  is  far  in  excess  of  one 
from  Argentina.  In  the  United  States  the  mass  of 

1  Germany  supplies  only  25  per  cent,  of  the  wool  used  by  her  woollen 
industry. 
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the   wool    used  which   is   not   of   home  growth   is 
imported  from  the  Eiver  Plate. 

The  figures  below  as  to  the  production  and  con- 
sumption of  wool  in  Europe  and  North  America  have 
been  supplied  by  Messrs.  Helmuth,  Schwartze  &  Co. : — 

Production  and  Consumption  of  Wool  in  Europe  and  North  America. 
Raw  Wool,  in  the  State  as  Received. 


Production 

Imports 

Supply 

United 

Total 

King- 
dom. 
(Fleece 

nent'        AnSr- 

Europe 
and 
1    North 

Austral- 
asian 

Cape 

River 
Plate 

w^i 

sorts 

Total 
imports 

Grand 
total 

washed) 

shed) 

America  !l 

1 

Million 

Million     Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Ibs. 

Ibs. 

Ibs. 

Ibs. 

Ibs. 

Ibs. 

Ibs. 

Ibs. 

Ibs. 

Ibs. 

1891 

148 

450 

320 

918 

592 

102        330 

179 

1,203 

2,121 

1892 

153 

450       346        949        644 

88        369 

175 

1,276;    2,225 

1893 

151 

450       361        962 

632 

91        360 

164 

1,247     2,209  ; 

1894 

142 

450       338 

930 

659 

73        376 

174 

1,282     2,212 

1895 

135 

450       307 

892 

730 

84 

439 

197 

1,450 

2,342 

1896 

136 

450       285 

871 

646 

96        464 

186 

1,392 

2,263 

1897 

139 

450 

272 

861 

660 

83 

496 

204 

1,443 

2,304 

1898 

139 

450       280 

869 

608 

96        513 

181 

1,398,    2,267 

1899 

140 

450       285 

875        593 

92        520 

181 

1,386  !    :2,261 

1900 

141 

450 

301 

892        514 

46        398 

175 

1,133  !    2,025 

1901 

138 

450 

316 

904        600 

73 

532 

143       1,348     2,252 

1902 

136 

450 

329 

915 

579 

83 

493 

170 

1,325 

2,240 

i 

I 

*  Production  of  the  United  States  and  13  million  Ibs.  added  for  British  North  America. 

Clean  Wool,  Estimated  Yield  after  Washing. 


— 

United 
King- 
dom. 

Conti- 
nent. 

North 
America 

Total 
Europe 
and 
North 
America 

i 

A  ustral- 
asian 

Gape 

River 
Plate 

Other 
sorts 

Total 
imports 

« 

Grand 
Total 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Ibs. 

Ibs. 

Ibs. 

Ibs. 

Ibs. 

Ibs. 

Ibs. 

Ibs. 

Ibs. 

Ibs. 

1891 

Ill 

300 

148 

559 

290 

52 

122 

114 

578 

1,137 

1892 

115 

300 

154 

569 

315 

47 

140 

113 

615 

1,184 

1893 

113 

300 

160 

573 

1    310 

46 

140 

106 

602 

1,175 

1894 

106 

300 

149 

555 

323 

38 

150 

113 

624 

1,179 

1895 

101 

300 

134 

535 

365 

45 

184 

128 

722 

1,257 

1896 

102 

300 

124 

526 

329 

49 

195 

122 

695 

1,221 

1897 

104 

300 

120 

524 

337 

41 

218 

132 

728 

1,252 

1898 

104 

300 

121 

525 

310 

45 

226 

119 

700 

1,225 

1899 

105 

300 

123 

528 

308 

43 

239 

120 

710 

1,238 

1900 

106 

300 

127 

533    1 

272 

21 

187 

112 

592 

1,125 

1901 

103 

300 

136 

539    ' 

321 

33 

250 

93 

697 

1,236 

1902 

102 

300 

147 

549    | 

310 

37 

232 

112 

691 

! 

1,240 
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The  differences  from  year  to  year  are  to  some 
extent  due  to  delayed  shipments. 

For  the  United  States,  Germany,  and  the  United 
Kingdom  the  following  relation  has  been  calculated 
between  the  imports,  exports,  and  consumption. 
Discrepancies  between  this  and  the  preceding  table, 
where  the  two  deal  with  the  same  facts,  are  to  be 
explained  by  the  selection  of  other  estimates  for  the 
second  table  :-- 

Average  Annual  Quantities  of  Wool  (not  Cleaned)  Produced  dec.  in  ike 
Last  Five  Years  of  the  Nineteenth  Century  in  the  United  States,  the 
United  Kingdom,  and  Germany. 


— 

United  States 

United  Kingdom 

Germany 

Produced      .... 
Imported      .... 

Million  Ibs. 

271-8 

189-4 

Million  Ibs. 

137-7 
7425 

Million  Ibs. 

48-1 
381-9 

Total         .... 

461-2 

880-2 

430-0 

Exported      .... 

9-2 

358-4 

21-3 

Consumption        . 

452'0 

521-8 

408-7 

The  United  Kingdom  to-day  contains  nearly 
three  times  as  many  sheep  as  Germany,  the  numbers 
being  about  31,000,000  for  the  former  country  and 
some  11,000,000  for  the  latter.  In  1873  Germany 
was  said  to  possess  as  many  as  25,000,000  sheep. 

England  produces  a  far  less  proportion  of  the 
woollen  manufactures  of  the  world  than  of  the  cotton 
manufactures,  both  of  yarns  and  fabrics.  The  reason 
is,  no  doubt,  that  the  woollen  industry  does  not  make 
such  large  claims  upon  technical  ability  and  climatic 
conditions  as  the  cotton  industry.  When  a  country 
develops,  therefore,  the  woollen  industry  will  be  among 
the  first  to  expand,  and  more  particularly  the  branch 
of  manufacturing.  Hence  it  is  not  surprising  that 
the  number  of  power-looms  in  the  United  Kingdom 


has  actually  declined.  In  1870  they  amounted  to 
115,484,  in  1878  the  number  had  reached  146,447, 
and  by  1890  it  had  fallen  to  131,506.  The  spinning 
business  does  not,  however,  show  the  same  decline  : 
the  spindles,  exclusive  of  doubling  spindles,  which 
have  increased  largely,  were  4,486,000,  5,519,000,  and 
5,604,000  in  1870,  1878,  and  1890  respectively.  The 
total  number  of  British  spindles  of  all  characters  in 
the  woollen  industry  in  1890  was  6,573,000 ;  to-day 
there  are  more  than  7,000,000^  And  it  must  be 
remembered  that  the  speed  at  which  spindles  and 
looms  work  has  increased.  These  facts  will  prepare 
us  for  the  figures  below  as  to  the  import  and  export 
of  woollen  and  worsted  yarns  and  manufactures : — 

United  Kingdom.     Woollen  and  Worsted  Yarn. 
In  million  pounds  sterling. 


Year 

Exports 

Imports 

Excess  of  exports 

1865 

5-43 



__ 

1866 

4-74 

— 

— 

1867 

5-82 

— 

— 

1868 

6-20 

1-65 

4-55 

1869 

5-54 

1-77 

3-77 

1875 

5-10 

1-47 

3-63 

1876 

4-42 

1-70 

2-72 

1877 

3-61 

1-73 

1-88 

1878 

3-91 

1-57 

2-34 

1879 

3-71 

1-40 

2-31 

1880 

3-34 

1-84 

1-50 

1881 

3-23 

1-35 

1-88 

1882 

3-40 

1-75 

1-65 

1893 

4-53 

1-74 

2-79 

1894 

4-72 

1-74 

2-98 

1895 

5-37 

2-04 

3-33 

1896 

5-65 

2-04 

3-61 

1897 

4-84 

1-77 

3-07 

1898 

4-67 

1-99 

2-68 

1899 

4-88 

2-20 

2-68 

1900 

4-49 

2-17 

2-32 

i 

1  The  Home  Office  has  not  published  figures  for  any  year  after  1890. 


190 


FOREIGN  COMPETITION 


Of  the  imported  yarns,  the  secretary  of  the 
Bradford  Chamber  writes  that  they  are  of  a  class 
which  is  '  either  not  spun  in  Bradford,  or  which  it 
would  not  at  present  pay  Bradford  firms  to  spin.' l 
In  addition  to  our  export  of  yarns  reference  should 
be  made  to  our  growing  trade  in  '  tops.'  Tops  are 
the  long  '  slivers '  or  loose  ropes  of  combed  wool 
upon  which  the  spinner  begins  his  operations.  The 
annual  average  value  of  our  exports  of  '  combed  or 
carded  wool  and  tops/  which  stood  at  611,OOOZ.  in 
the  period  1890-3,  amounted  to  about  1,534,OOOZ.  in 
the  period  1897-1900. 

United  Kingdom.     Woollen  and  Worsted  Manufactures. 
In  million  pounds  sterling. 


Year 

Exports 

Imports 

Excess  of  exports 

1865 

20-10 

1-70 

18-40 

1866 

21-80 

1-90 

19-90 

1867 

20-12 

2-30 

17-82 

1868 

19-58 

2-37 

17-21 

1869 

22-67 

2-53 

20-14 

1875 

21-66 

4-31 

17-35 

1876 

18-60 

4-92 

13-68 

1877 

17-34 

5-24 

12-11 

1878 

16-73 

5-93 

10-80 

1879 

15-86 

5-64 

10-22 

1880 

17-27 

7-65 

9-61 

1881 

18-13 

5-98 

12-15 

1882 

18-77 

5-98 

12-79 

1893 

16-40 

10-34 

6-06 

1894 

14-01 

9-73 

4-28 

1895 

19-74 

10-98 

8-76 

1896 

18-27 

10-66 

7-61 

1897 

15-98 

10-91 

5-07 

1898 

13-70 

9-82 

3-88 

1899 

14-79 

9-86 

4-93 

1900 

15-68 

9-19 

6-49 

1  British  Industries,  edited  by  W.  J.  Ashley. 
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The  diminution  has  been  less  in  quantity  than  in 
value,  since  prices  have  fallen  greatly,  particularly 
those  of  manufactured  goods,  in  the  last  thirty  years. 
When  these  figures  are  compared  with  those  for 
France,  Germany,  Belgium,  and  the  United  States,  it 
becomes  apparent  that  relatively  the  English  industry 
has  been  declining. 

Germany.     Woollen  and  Worsted  Manufactures. 


Year 

Exports  * 

Imports  f 

Excess  of  exports 

1880 

10-19 

5-72 

4-47 

1881 

10-83 

5-25 

5-58 

1882 

10-58 

4-90 

5-68 

1893 

9-77 

6-48 

3-29 

1894 

8-63 

5-56 

3-07 

1895 

10-50 

6-44 

4-06 

1896 

10-29 

6-36 

3-93 

1897 

10-02 

5-43 

4-59 

1898 

9-44 

5-15 

4-29 

1899 

10-64 

6-28 

4-36 

*  Exports  1893-1899.    Woollen  yarn  and  cloths  and  stuffs. 
t  Imports         „  „         „  „  „ 

*  Exports  1880-2  and  1888.    Woollen  yarn  and  manufactures, 
f  Imports  „  „          „     cloth,  &c. 


France.     Woollen  and  Worsted  Manufactures. 


Year 

Exports 

Imports 

Excess  of  exports 

1865 

12-96 

1-52 

11-44 

1866 

13-01 

1-71 

11-30 

1867 

10-70 

1-68 

9-02 

1868 

10-00 

2-18 

7-82 

1869 

11-84 

2-57 

9-27 

1875 

15-44 

3-12 

12-32 

1876 

13-80 

3-16 

10-64 

1877 

14-08 

2-74 

11-34 

1878 

14-00 

2-75 

11-25 

1879 

14-12 

2-73 

11-39 

1880 

16-78 

3-16 

13-62 

1881 

15-95 

3-08 

12-87 

1882 

17-67 

3-37 

14-30 
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France.     Woollen  and  Worsted  Manufactures — (continued). 


Year 

Exports 

Imports 

Excess  of  exports 

1893 

—  — 
12-00 

2-51 

9-49 

1894 

10-43 

1*74 

8-69 

1895 

14-17 

1-68 

12-49 

1896 

12-95 

1-80 

11-16 

1897 

11-58 

1-60 

9-98 

1898 

10-09 

1*53 

8-56 

1899 

12-04 

2-02 

10-02 

Belgium.     Woollen  and  Worsted  Manufactures. 


Year 

Exports 

Imports 

Excess  of  exports 

1865 

3-11 

1-64 

1-47 

1866 

2-66 

0-62 

•2-04 

1867 

1-87 

0-65 

1-22 

1868 

2-15 

0-69 

1-46 

1869 

2-40 

0-76 

1-64 

1875 

3-58 

1-07 

2-51 

1876 

3-14 

1-03 

2-11 

1877 

3-32 

0-92 

2-40 

1878 

4-26 

0-88 

3-38 

1879 

3-57 

0-77 

2-80 

1880 

4-26 

0-94 

3-32 

1881 

4-21 

0-91 

3-30 

1882 

2-89 

0-89 

2-00 

1893 

2-88* 

0-97  * 

1-91 

1894 

2-23* 

0-99  * 

1-24 

1895 

2-67  * 

1-02* 

1-65 

1896 

2-52  * 

0-94* 

1-58 

1897 

2-15* 

0-87  * 

1-28 

1898 

2-15* 

0-84* 

1-81 

1899 

2-62* 

0-89  * 

1-73 

*  Except  shawls. 


"United  States.    Woollen  and  Worsted  Manufactures.^ 


Year 

Exports 

Imports 

Excess  of  imiorts 

1865 

i 

4-37 



1866 

— 

11-96 

— 

1867 

— 

9-32 

— 

t  1893-99.  Manufactures  include  carpets  and  carpeting,  clothing  ready  made,  cloths,  dress 
goods  (women's  and  children's),  all  other  manufactures.  1879-1882  includes  carpets,  dress  goods, 
cloths  and  other  manufactures.  1875,  carpets,  dress  goods,  cloths  and  cashmeres,  other  manufac- 
tures. 1865-1869,  carpets,  worsteds  and  dress  goods,  other  manufactures. 
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United  States.     Woollen  and  Worsted  Manufactures — (continued). 


Year 

Exports 

Imports 

Excess  of  imports. 

1868 



6-23 

— 

1869 

— 

7-11 

— 

1875 

__ 

9-29 

— 

1876 

— 

6:91 

— 

1877 

— 

5-21 

— 

1878 

— 

5-25 

— 

1879 

— 

5-07 

— 

1880 

— 

7-06 

— 

1881 

— 

6-49 

— 

1882 

— 

7-78 

— 

1893 

0-07 

7-93 

7-86 

1894 

0-16 

4-05 

3-89 

1895 

0'14 

8-03 

7-89 

1896 

0-19 

11-14 

10-95 

1897 

0-20 

10-24 

10-04 

1898 

0-23 

3-09 

2-86 

1899 

0-22 

2-88 

2-66 

The  ups  and  downs  in  American  imports  are  due 
chiefly  to  constant  alterations  in  American  tariffs. 
In  1890  import  duties  on  woollen  manufactures 
were,  on  the  whole,  raised  considerably;  by  the 
reactionary  tariff  of  1894  they  were  lowered  again, 
but  only  to  be  raised  once  more  under  the  Act  of 
1897. 

Germany  has  come  rapidly  to  the  front  in  the 
manufacture  of  woollens.  Her  spindles  increased 
from  1-4  to  3*6  millions  between  1861  and  1900. 
Still,  however,  Germany  is  much  behind  England, 
where  the  spindles  number  more  than  seven  millions. 
As  regards  power-looms  both  countries  are  in  much 
the  same  position ;  in  1890  the  United  Kingdom 
contained  131,506  in  all  her  woollen,  worsted,  and 
shoddy  factories.  The  United  States  must  take  lower 
rank  in  respect  of  the  woollen  industry,  with  power- 

i.  o 
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looms  which  numbered  only  79,000  in  1898.  In  Ger- 
many many  hand-looms  are  still  to  be  seen,  but  they 
are  diminishing  in  numbers.  Germany's  advancing 
industrialism  is  to  be  noticed  also  in  the  conspicuous 
growth  which  is  taking  place  in  the  size  of  her 
factories  as  well  as  in  the  quantity  of  her  machinery. 
The  circumstances  of  the  industry  in  England  and 
Germany  being  so  unlike,  little  would  be  gained  from 
contrasting  the  relative  state  of  affairs  in  respect  of 
the  output  per  worker,  the  quantity  of  machinery 
managed  by  each  hand,  or  the  speed  at  which  the 
machinery  runs.  And  when  comparing  Germany's 
exports  with  England's  we  must  bear  in  mind  that 
the  goods  sent  out  from  each  country  frequently 
serve  different  purposes.  Flannels  may  be  taken 
as  one  example.  As  a  rule  German  flannels  are 
thick  and  heavy,  while  English  ones  are  com- 
paratively fine  and  light,  and  the  two  sell  at  quite 
dissimilar  prices.  Sometimes  the  one  class  will  be 
substituted  for  the  other ;  as  a  market  grows 
wealthier  the  finer  goods  will  tend  to  displace  the 
coarser.  At  the  present  time,  for  instance,  Japan, 
which  for  years  has  offered  an  excellent  market  for 
heavy  German  goods,  is  showing  an  unmistakable 
preference  for  the  lighter  British  flannels.  Again 
vigogne — a  yarn  which  is  made  from  wool  and  cotton, 
or  sometimes  from  cotton  alone — is  a  specialty  of 
Saxony,  where  some  600,000  vigogne  spindles  may 
be  counted,  among  850,000  cotton  spindles,  350,000 
carded  yarn  spindles,  and  700,000  worsted  spindles. 
Again,  in  parts  of  Germany  a  large  number  of  fancy 
woollens  are  produced  on  hand-looms  with  which 
no  English  commodities  compete  directly.  Of  the 
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situation  as  a  whole  about  a  dozen  years  ago,  Dr. 
Schulze-Gaevernitz  wrote  :  '  In  woollen  and  worsted 
both  (the  English  and  German  industries)  stand  about 
equal ;  only  the  Huddersfield  industry  is  superior  in 
foreign  competition/ 

Although  foreign  countries  are  now  producing  so 
much  for  themselves,  we  need  only  refer  to  German 
critics  to  prove  that  in  certain  standard  goods  England 
has  not  yet  lost  her  pre-eminence.  As  one  example 
we  shall  quote  now  at  some  length  from  an  article  in 
the  '  Monatsschrift  fur  Textil-industrie  '  in  1898 1  by 
a  well-informed  writer.  'The  fact  cannot  be  denied,' 
says  he,  '  that  the  German  clothes  for  male  attire 
are  inferior  in  quality  and  finish  to  particular  English 
goods.  German  cheviots  for  the  most  part  are  not 
sufficiently  flexible  and  glossy.  The  English  merinos 
are  finer  and  fuller  than  the  German  goods,  and 
surpass  them  in  consequence  in  softness  and  elas- 
ticity.' The  difference  the  writer  ascribed  to  the 
superiority  of  the  British  yarns ;  and  the  excellence 
of  British  yarns,  he  argued,  is  partly  due  to  the  fine 
English  combing  machinery,  which  differs  in  design 
from  that  employed  in  Saxony.  In  England  more 
short  hairs  are  combed  out ;  in  Germany  the  short 
hairs  which  are  removed  amount  to  about  5  to  7  per 
cent,  of  the  wool  treated,  whereas  in  England  they 
reach  20  to  30  per  cent,  of  the  total,  and  a  finer, 
smoother  yarn  is  the  result.  Hence  the  English  can 
reach  a  tenuity  in  their  yarns  which  the  Germans 
are  unable  to  approach.  Moreover  the  former  can 
spin  softer ;  hence  in  England  there  is  more  chance 
of  the  right  relation  being  attained  between  the 

1  P.  683. 

o  2 
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hardness  of  the  spinning  and  twining.     The  author 
emphasised  this  point  in  particular,  and  urged  that 
a  high  quality  in  the  yarn  depends  in  a  considerable 
degree   upon    the   right    conditions   being   observed 
between    spinning    and    twining.     Experiments    in 
varieties  of  spinnings  and  twinings  should  be  made, 
and  the  different  kinds  of  yarn  which  are  produced 
should   be   worked   up   in   the   same   way  to   show 
the     effects.       The    experiments     would     certainly 
prove  costly  but  they  would  pay,  and   only  by  the 
adoption   of   such   a   plan   could   the   perfection    of 
English  goods  be  approached.     Again,  the  superiority 
of  English  cheviots,  it   is   said,  depends  upon  the 
preparation  of  the  materials  :   the  English  cheviots 
have   '  a  full   soft   feel    like    Melton,   whereas    the 
German  ones  feel  dry  like  paper.     And  the  English 
cheviots  possess  the  additional  excellence  of  clinging 
to  the  body,  and  therefore  they  last  longer  than  the 
stiff  German  cheviots,  which  after  a  little  use  become 
shiny  and  wear  into  holes.'     There  are,  indeed,  the 
writer   continues,   German    cloths   made   from   fine 
English  yarns ;   but   they  are  very  expensive,  and, 
since  every  effort  is  made  to  economise  the  material, 
they  are  seldom  so   good  as  English  fabrics.     Fine 
English  cloths  for  male  attire  are  thickly  woven,  but 
German   ones   made   from   fine    English   yarns   are 
loosely  woven,  and  frequently  some  inferior  German 
yarn  is  worked  up  in  them.     As  regards  the  finishing 
of  cloths  England  again  is  pre-eminent.   An  important 
divergence   exists   between   the   English   custom  in 
the  matter  of  finishing  certain  sorts  of  goods  and  the 
custom  in  many  places  in  Germany.     In  England 
finishing  is  frequently  effected  by  the  manufacturer ; 
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hence  it  is  made  to  suit  the  various  qualities  of  cloth 
which  are  produced.  In  Germany — except  in  Aachen 
—finishing  is  a  separate  business  as  a  rule,  and,  as  a 
result,  the  finishing  is  said  to  be  scamped  while  little 
effort  is  made  to  adapt  it  to  the  nature  of  the  goods 
under  treatment.  In  Aachen,  however,  according  to 
our  informant,  where  the  better  qualities  of  cloth  are 
produced  and  the  custom  which  is  frequently  met 
with  in  England  in  the  matter  of  finishing  prevails, 
there  is  no  reason  why  English  perfection  should  not 
be  rivalled.  England,  he  concludes  by  observing,  sets 
the  fashion  in  clothing,  but  inasmuch  as  English 
colours  are  too  c  bizarre  '  for  the  solid  German  taste, 
the  home  manufacturer  has  his  opportunity. 

The  different  customs  which  prevail  in  the  matter 
of  *  finishing '  call  for  some  explanation  and  comment. 
Although  in  stating  the  contrast  noticed  above  we 
have  expressed  ourselves  more  guardedly  than  the 
article  from  which  we  quote,  we  are  not  sure  that 
even  now  the  distinction  has  not  been  represented 
as  more  emphatic  than  it  actually  is.  However,  for 
particular  qualities  of  output  there  is  no  doubt  a 
more  marked  tendency  in  this  country  than  in  Ger- 
many for  excellence  to  be  attained  by  the  manufac- 
turer supervising  the  finishing  of  his  own  cloth.  The 
explanation  of  such  a  tendency — so  far  as  it  exists, 
for  the  distinct  business  of  finishing  is  well  established 
in  Yorkshire — is  in  all  probability  somewhat  as 
follows.  When  the  manufacture  of  woollens  for 
clothing  is  undeveloped,  a  general  finishing  industry 
yields  results  that  are  sufficiently  satisfactory  for  all 
classes  of  goods,  but  when  specialisation  intensifies 
in  manufacturing  processes,  the  old  lines  of  division 
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between  industries  become,  in  some  cases,  unsuitable. 
The  new  specialisation  involves  the  maintenance  of 
a  close  relation  between  spinning,  weaving,  and 
finishing  for  some  goods,  and  a  new  division  of 
businesses,  therefore,  is  forced  along  the  lines  of 
demarcation  between  qualities  of  goods  instead  of 
those  between  processes.  These  facts  should  warn 
us  against  taking  too  mechanical  a  view  of  the 
operation  of  the  tendencies  which  lead  to  division 
of  labour  among  businesses,  and  guard  us  from 
assuming  that  the  greater  the  appearance  of  external 
differentiation  in  an  industry  as  a  whole,  the  higher 
its  stage  of  development. 

That  our  German  informant  is  not  guilty  of  any 
serious  exaggeration  appears  likely  from  the  fact 
that  the  United  States  consul  at  Bradford,  writing 
independently,  lays  stress  upon  the  same  points  of 
excellence  in  English  fabrics.  The  finish,  says 
Mr.  Day,  the  American  consul  referred  to,  has  long 
been  acknowledged  as  one  of  the  strongest  fea- 
tures in  the  textile  trade  of  Bradford.  Scarcely  a 
week  passes  without  continental  goods  being  received 
in  that  town  to  be  finished  before  being  sold  in 
English  markets ;  and,  adds  Mr.  Day,  some  of  the 
foreign  goods  thus  finished  at  Bradford  are  afterwards 
sold  as  of  English  make ;  and,  needless  to  say,  by 
this  deceitful  practice  the  high  reputation  of  British 
goods  is  imperilled.  For  cotton  fabrics  as  well  as  for 
woollen  fabrics  the  Bradford  finish  is  highly  prized  ; 
hence  "  linings "  from  Bradford  are  regularly  ex- 
ported, even  to  the  United  States.  It  is  encouraging 
to  read  Mr.  Day's  opinion  that  England,  in  respect  of 
the  Bradford  trade  at  any  rate,  is  not  living  merely  on 


her  reputation ;  that,  on  the  contrary,  manufacturers, 
dyers,  and  finishers  in  the  last  two  years  of  the 
nineteenth  century  showed  themselves  equal  to  the 
effort  of  taking  that  step  in  advance  by  which  alone  the 
retention  of  American  markets  was  secured.  Mr.  Day, 
quoting  an  expert,  asserts  that  the  principal  failing 
of  American  goods  is  to  be  found  in  '  finish ' ;  they 
lack  that  *  soft  clothing  handle  so  peculiar  to  "  Brad- 
ford products."  And  this  is  the  more  remarkable 
since  the  Americans  have  worked  with  both  English 
machinery  and  English  hands.  Bradford  men  attri- 
bute the  difference  partly  to  the  lack  of  consideration 
in  America  as  to  the  way  in  which  the  material  and 
weave  of  the  cloth  will  affect  its  capacity  to  receive  a 
good  finish.  Again,  it  is  said  that  in  the  finishing 
process  in  America  fabrics  are  too  roughly  handled, 
too  high  a  temperature  is  used,  and  the  vitality  of 
the  wool  is  suppressed.1  The  fashion  of  wearing 
British  cloths  was  recently  said  to  be  firmly  rooted 
among  certain  classes  in  the  United  States,  and 
dishonest  American  dealers  in  consequence  have 
ticketed  home-made  goods  as  foreign  to  avoid  the 
prejudice  with  which  they  would  otherwise  have  to 
contend.2  Our  trade  in  clothing  fabrics  with  the 
United  States  to-day,  however,  is  not  of  much  value  ; 
the  average  annual  value  of  our  exports  thither  of  all 
woollen  and  worsted  domestic  manufactures  for  the 
period  1897-1901  was  112,OOOZ.  only. 

Altogether  the  woollen   industry   of   the   United 
States  is  behind  that. of  England.     In  America  there 

1  Mr.  Day's  report  will  be  found  printed  in  the  Textile  Recorder  for 
April  14,  1900. 

2  Report  on  the   woollen  industry  for  the   Eleventh  Census  in  the 
United  States. 
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is  less  specialisation ;  but  there  is  said  to  be  a  well- 
defined  tendency  in  the  United  States  at  the  present 
time  in  the  direction  of  the  English  system.  With 
regard  to  the  efficiency  of  the  operatives  in  the  two 
countries  statistics  cannot  provide  us  with  any  trust- 
worthy indications.  The  English  yarns  are  of  finer 
counts  on  the  whole  than  the  American  ;  more  carpets 
are  made  in  the  United  States  ;  and,  lastly,  about  half 
the  English  spindles  are  worsted  spindles,  whereas 
only  about  a  quarter  of  those  in  the  United  States 
produce  worsted,  and  woollen  spindles  use  up  much 
more  material  than  worsted  spindles. 

From  the  tables  below,  which  are  taken  from  the 
Twelfth  Census,  the  recent  movements  in  America 
may  be  read  : — 


— 

Capital  in 
million  $ 

Wage-earners 
(excluding  salaried 
officials  and  clerks) 

Total  wages  paid 
in  million  $ 

Value  of  product 
in  million  $ 

Woollen  goods 

1880 

96-1 

86,500 

25-8 

160-6 

1890 

131-0 

76,900 

26-1 

133-6 

1900 

124-4 

68,900 

24-8 

118-4 

Worsted  goods 

1880 

20-4 

18,800 

5-7 

33-5 

1890 

68-1 

43,000 

14-9 

79-2 

1900 

132-2 

57,000 

20-1 

120-3 

English  wages  stand  between  those  of  America, 
which  are  higher,  and  those  of  Germany,  which  are 
lower.  The  difference,  however,  is  less  in  the 
woollen  industry  than  in  the  cotton  industry  in  the 
case  of  England  and  Germany,  and  the  reason  is  no 
doubt  that  it  is  in  the  cotton  industry  that  English 
pre-eminence  is  so  strongly  marked.  A  comparison 
of  woollen  weavers'  wages  in  the  two  countries  is  by 
no  means  easy,  since  in  England  the  industry  has 
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differentiated  much  more  than  in  Germany,  and  the 
differentiated  branches  have  localised  separately. 
According  to  Mr.  Bowley,  the  average  weekly  wages 
of  men  and  women  woollen  weavers  in  Bradford 
varied  from  12s.  to  18s.  in  1901,  while  in  Leeds  they 
stood  at  26s.  for  men  and  13s.  for  women,  in  Hud- 
dersfield  at  26s.  for  men  and  13s.  to  17s.  for  women, 
and  in  Batley  and  Dewsbury  at  15s.  for  men  and 
13s.  6d.  for  women.  With  these  averages  Herr  Has- 
bach 1  contrasts  some  German  wages.  For  Schleswig- 
Holstein  the  average  weekly  wages  reached  17  to 
20  marks  between  maximum  wages  of  28  marks  and 
minimum  wages  of  12  to  13  marks.  The  master  of 
a  Rhenish  factory  informed  Herr  Hasbach  that  in 
his  business  the  average  daily  wages  of  male  weavers 
amounted  to  3*60  marks  in  1902,  when  the  wages 
paid  to  those  of  advanced  years,  whose  efficiency  was 
below  the  average,  were  included.  The  highest  wages 
of  the  district  were  earned  in  this  factory  ;  the  lowest 
wages  paid  there  during  the  preceding  twenty-five 
years  had  been  2-88  marks  in  1879,  and  the  highest 
wages  had  been  3'65  in  1901. 

The  comparisons  made  by  Herr  Hasbach  cer- 
tainly show  that  the  German  woollen  weaver  is  not 
badly  off  when  his  position  is  compared  with  that 
of  his  English  rival.  And  the  same  may  be  said 
of  the  relative  conditions  of  German  and  English 
spinners.  Mr.  Bowley  gives  as  the  average  daily 
wages  of  spinners  5s.  in  Leeds  and  4s.  in  Batley 
and  Dewsbury  ;  while  Herr  Hasbach  reckons  4  marks 
for  the  Ehein  province  and  3'70  marks  for  the 
Voigtland,  Bavaria,  and  Alsace.  With  these  con- 

1  In  Schmoller's  Jahrbuch,  vol.  ii.  1903. 
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trast  the  following  average  weekly  wages  for  woollen 
workers  in  Massachusetts  in  1897 :  weavers,  36,9. ; 
spinners,  45s.  5d.',  spinners  (boys),  30s.  $d. ;  spinners 
(women),  26s.  Id. 

This  comparison  of  nominal  wages,  we  must  re- 
mind the  reader  again,  is  rough  in  character,  because 
differences  in  the  kinds  of  work  done  have  had  to 
be  ignored ;  moreover,  the  averages  are  rough  ave- 
rages in  the  calculation  of  which  allowance  has  not 
been  made,  at  any  rate  in  most  cases,  for  the  numbers 
of  people  earning  each  particular  wage.  As  regards 
comparison  with  American  conditions  we  cannot  con- 
clude without  quoting  the  results  of  an  investigation 
made  by  Mr.  Carroll  D.  Wright  more  than  ten  years 
ago.  '  The  income  per  family  from  all  sources  in 
the  woollen  industry,  911  families  in  America  being 
considered,  was  $663*13,  while  in  Europe,  for  334 
families,  it  was  $449*58.  The  total  expenditure  for 
all  purposes  for  the  American  families  was  $594*09, 
and  for  the  European  families  $414*73.  Five  hun- 
dred and  eighty-three  American  families  had  saved 
during  the  year,  on  an  average,  $136*16,  while  268 
families  experienced  a  deficit  of  $61*49  each  on  the 
average.  Two  hundred  and  nineteen  of  the  European 
families  saved  $67*67  each,  and  seventy-two  show  a 
deficit  of  $44*16.' l  Thus  Mr.  Carroll  D.  Wright  proves 
that  at  the  time  when  he  wrote  the  American  wool- 
worker  enjoyed  an  advantage,  in  respect  of  the  dif- 
ference between  wages  and  the  cost  of  living  up  to 
the  standard  of  comfort,  as  roughly  estimated  by  him, 
over  European  wool-workers  of  barely  3*2  per  cent. 

1  Quoted  from  the  Report  on   Wool  and  Manufactures  (Bureau  of 
Statistics,  Washington),  p.  11. 
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The    American  could  save    11 '6  per   cent,  and  the 
European  8*4  per  cent,  of  his  income. 


Turning  to  the  linen  industry,  we  notice  that  the 
distribution  of  spindles  and  looms  in  Europe  was 
reckoned  to  be  as  follows  in  1898  : — l 


— 

1 

Spindles             Power-looms          Hand-looms 

Great  Britain  ::: 
France  . 
Germany 
Austria-Hungary 
Belgium 
Russia  . 
The  rest  of  Europ 

e 

1,600,000           60,000          a  few  only 
550,000           17,000               20,000 
360,000           17,000               75,000 
350,000             4,500               60,000 
250,000             4,000 
240,000             3,500               45,000 
150,000           10,100                  — 

*  These  figures  are,  we  feel  sure,  over-estimates.  There  were  only  1,196,000  spindles  for 
spinning  and  doubling  in  the  United  Kingdom  in  1890,  and  the  numbers  were  then  decreasing. 
Compare  also  the  figures  for  foreign  countries  which  are  quoted  below.  Possibly  the  spindles  for 
hemp  and  jute  are  included  in  Brockhaus's  figures. 

In  the  linen  industry  of  the  United  Kingdom  the 
number  of  spindles  has  declined  while  the  number 
of  power-looms  has  advanced ;  but  it  must  be  remem- 
bered that  spindles  now  revolve  much  more  rapidly 
than  they  did  formerly,  so  that  an  increased  output 
may  be  achieved  with  a  diminished  number  of  spindles. 
Flax  spindles,  exclusive  of  doubling  spindles,  in  the 
United  Kingdom  fell  steadily  from  nearly  1,500,000 
in  1870  to  1,135,000  in  1890,2  and  in  the  same  period 
power-looms  rose  from  35,300  to  48,700.  The  increase 
in  power-looms  means  in  some  degree  the  displace- 
ment of  hand-looms,  but  as  the  advance  has  been 
continuous  up  to  the  present  time  it  implies  also  that 
the  industry  is  expanding  in  a  greater  ratio  than  the 
increase  in  the  speed  at  which  machinery  works.  In 

1  Brockhmis,  Konver stations -Lexikon. 

2  The  Home  Office  has  published  no  figures  for  any  year  after  1890. 
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seeking  explanations  for  the  history  of  our  linen  indus- 
try in  the  past  few  years,  we  must  notice,  in  addition 
to  the  advance  of  backward  countries,  that  improve- 
ments in  cotton  fabrics  are  constantly  bringing  about 
their  substitution  for  linens :  hence  the  world's  pro- 
duction of  flax  fell  from  nearly  615,000,000  kilograms 
in  the  early  c  eighties  '  to  some  525,000,000  kilograms 
about  1890.  This  general  and  striking  decline  in 
the  demand  for  linen  must  be  borne  in  mind  when 
meanings  are  being  assigned  to  the  figures  relating  to 
the  industry  and  trade  in  linen  of  different  countries. 
The  British  linen  industry,  like  the  British  cotton 
industry,  is  highly  centralised.  For  a  long  time  past 
the  chief  seat  of  the  industry  has  been  Belfast,  and, 
according  to  an  interesting  paper  read  to  the  British 
Association  at  Belfast  in  1902,  by  Sir  E.  Lloyd  Pat- 
terson, the  relative  size  of  the  Irish  industry,  in  com- 
parison with  the  linen  manufacturing  carried  on  in 
other  parts  of  the  British  Isles,  has  steadily  increased. 
Cotton  drove  linen  out  of  Lancashire,  as  linen 
drove  cotton  out  of  Belfast;  or,  expressed  in 
another  way,  the  economies  possessed  by  the  cen- 
tralised industries  gradually  destroyed  the  decentral- 
ised businesses.  A  linen  mill  in  Lancashire  suffered 
in  two  ways :  on  the  one  hand  it  found  the  best  of 
Lancashire  labour  absorbed  by  the  cotton  industry, 
which  through  the  economies  of  centralisation  could 
offer  higher  wages ;  and  on  the  other  hand  it  found 
its  product  being  undersold  by  the  cheaper  products 
of  the  centralised  Irish  industry.  From  Cumberland, 
Yorkshire,  and  other  parts  of  England,  as  well  as 
from  Lancashire,  the  linen  manufacture  has  been 
gradually  forced  until  few  firms  remain  to-day.  But 
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in  Ireland  the  relative  growth  of  the  industry  has 
been  accompanied  by  an  actual  decline  in  the  number 
of  spindles. 

Flax  Spindles  in  Ireland. 

In  1841  there  were  returned  250,000  spindles. 

„  1850     „         „  „        326,008  „ 

„  1861      „         „  „         592,981  „ 

„  1871      „         „  „         866,482  „ 

„  1875     the  maximum  of    924,817  „        was  reached. 

„  1881  there  were  returned  879,242  „ 

»  1891      „         „  „         827,451  „ 

„  1901      „        „  „        836,146  „ 

With  this  table  Sir  K.  Lloyd  Patterson l  contrasts 
the  following  calculations  as  to  the  state  of  affairs  in 
other  countries : — 

In  Germany  and  Austria  the  maximum  was 

reached  in  1874  with         ....     741,214  spindles. 
By  1901  this  number  was  reduced  to        .        .     573,210        „ 

A  diminution  in  27  years  of    168,004        „ 

In  Belgium  the  maximum  of  .        .        .        .    320,000        „ 

was  reached,  also  hi  1874. 
By  1900  the  number  had  fallen  to   .        .        .    287,580        „ 

A  diminution  of      32,420        „ 

In  France  the  maximum  of     .        .        .        .    750,000        „ 

was  reached  earlier,  in  1867. 
The  year  1874,  which  was  the  highest  in  the 

other    continental    countries    mentioned, 

already  showed  a  considerable  decline  in 

France.    This  went   on  continuously  till 

in  1902  the  number  had  fallen  to      .        .     448,426        „ 

A  diminution  of    301,574        „ 

Thus  a  9  per  cent,  decrease  in  Ireland  in  twenty- 
five  years  is  confronted  with  decreases  of  some 
40  per  cent,  in  France,  22  per  cent,  in  Germany  and 

1  In  the  paper  above  referred  to.  This  paper  in  an  expanded  form 
was  delivered  as  a  lecture  in  the  Faculty  of  Commerce  in  the  University 
of  Birmingham,  and  is  reprinted  in  a  volume  entitled  British  Industries, 
edited  by  Professor  Ashley. 
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Austria,  and  10  per  cent,  in  Belgium.  But  the  Irish 
industry,  we  must  remember,  has  absorbed  the  English 
industry  :  the  total  number  of  flax  spindles  (exclusive 
of  doubling  spindles)  in  the  United  Kingdom  declined 
about  23^  per  cent,  between  1870  and  1890.  The 
cause  of  this  general  diminution  of  spindles  has 
already  been  noticed :  it  is  partly  the  remarkable 
substitution  of  cottons  for  linens,  partly  the  greater 
productivity  of  each  spindle,  partly  the  spread  of  the 
manufacture  into  regions  which  were  but  slightly 
developed  until  recently.  Italy,  for  instance,  has 
now  some  65,000  flax  spindles  running,  while  Eussia, 
with  the  aid  of  high  tariffs,  has  raised  the  number  of 
her  flax  spindles  in  thirty  years  from  83,000  to  over 
300,000. 

The  decline  in  spindles  has  been  accompanied 
by  an  advance  in  power-looms.  In  Ireland  the 
numbers  have  been  : — 

1871  .......  14,834 

1881  .    .    .    ...    .    .  21,779 

1890  .    .    .    .    .    .    .  26,592 

1899  ....       .  32,245 

Compare  the  increase  between  1871  and  1890  with 
that  for  the  United  Kingdom  as  a  whole  in  the 
same  period — namely,  35,300  to  48,700 — which  is 
much  less,  as  we  should  naturally  expect. 

In  England  and  Ireland  hand-looms,  though  not 
quite  extinct,  as  in  the  manufacture  of  cotton,  are 
very  scarce ;  yet  many  still  survive,  it  will  be 
observed,  on  the  Continent,  noticeably  in  Germany, 
although,  with  France  and  Belgium,  the  Empire 
stands  in  advance  industrially  of  all  other  con- 
tinental countries. 
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The  chief  flax-growing  country  is  Kussia,  which 
produces  about  two-thirds  of  the  world's  yield. 
Russian  trade  in  this  material  has  grown  largely  of 
late  years,  partly  because  of  the  development  of 
Russian  railways,  and  partly  because  the  substitution 
of  cotton  for  linen  in  Russian  consumption  rendered 
it  essential  that  a  larger  proportion  of  the  crop  of 
flax  should  be  exported.  Germany  now  raises  herself 
only  about  20  per  cent,  of  the  raw  material  required 
for  her  linen  industry;  the  mass  of  the  remainder 
is  imported  from  Russia.  The  United  Kingdom  has 
fallen  behind  also  in  the  production  of  flax,  as  witness 
the  following  figures  : — 

Acres  under  Flax. 


— 

1880 

1885 

1889 

1890 

1891 

1902 

Ireland  . 

157,534 

108,149 

113,817      96,871 

74,672      49,742 

Great  Britain 

8,985 

2,490 

2,375 

2,455 

1,801 

835 

In  respect  of  the  preparation  of  the  flax  no  place 
has  yet  succeeded  in  rivalling  Courtrai,  in  Belgium, 
where  some  peculiar  property  in  the  waters  of  the 
Lys,  which  does  not  exist  throughout  the  entire 
length  of  the  river,  imparts  a  high  quality  to  the 
flax  retted  in  it.  The  nature  of  this  property  has 
not  yet  been  accurately  determined,  but  scientists — 
particularly  Russians,  for  the  Russians  are  deeply 
N  interested  in  the  matter  in  consequence  of  their 
enormous  crops  of  flax — are  engaged  in  investigating 
it.  So  great  is  the  demand  for  Courtrai  flax  that 
crops  gathered  from  the  district  have  proved  in- 
sufficient to  meet  it,  and  flax  is  now  regularly 
imported  from  other  countries  to  supplement  the 
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local  supply.  The  flax  trade  of  Courtrai,  we  may 
notice  with  some  satisfaction,  is  almost  entirely  in 
the  hands  of  English  and  Irish  firms,  for  little 
spinning  and  weaving  is  done  there,  and  what 
manufacturing  does  exist  is  largely  conducted  upon 
hand-looms ;  indeed,  more  hand-loom  factories  than 
power-loom  factories  are  to  be  counted  in  Courtrai.1 

In  spinning  Germany  has  lost  the  relative 
position  which  it  once  held.  Formerly  much  yarn 
was  exported,  but  now  only  about  5  per  cent,  of  the 
produce  of  German  spindles  is  sent  abroad,  and  this 
proceeds  chiefly  to  Austria,  Spain,  Switzerland, 
Denmark,  and  Sweden.  Recently  the  exports  have 
increased  slightly :  they  stood  in  millions  of  pounds 
sterling  at  -09,  -095,  -095,  -11,  -105,  -11,  -14,  in  each 
of  the  years  from  1894  to  1900.  At  present  the 
Germans  import  about  27  per  cent,  of  the  linen  yarn 
used  by  them.  According  to  a  recent  German  writer  2 
the  changed  state  of  affairs  is  due  to  the  introduc- 
tion of  spinning  by  power.  The  spinners  of  Germany 
could  once  undersell  most  competitors;  now  they 
are  unable  to  hold  their  own  against  such  con- 
tinental neighbours  as  Austria  and  Italy,  partly,  it 
is  said,  because  of  the  lowness  of  the  wages  in  those 
countries.  And  Ireland,  writes  Dr.  Heinz  Potthoff- 
Bielefeld,  stands  ahead  '  because  of  the  specialisation 
there  which  enables  each  factory  to  confine  itself  to 
a  few  sorts  only,  and  to  bring  them  to  the  highest 
perfection  at  a  low  cost.'  The  specialisation  in  the 
linen  industry  of  Belfast,  nevertheless,  is  nothing 

1  Reports,  Sc.  1900,  xci.  p.  24. 

2  Dr.  Heinz  Potthoff- Bielefeld,  in  a  volume,  Die  Leinen-  und  Wtische- 
Industrie,  written  for  the  Handelsvertragsverein. 
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in  comparison  with  that  of  the  cotton  industry  of 
Lancashire.  Coarse  linen  yarns  are  now  imported 
into  Germany  in  bulk  from  Bohemia  ;  but  fine  yarn 
is  procured  from  Ireland  and  Belgium,  and  the 
finest  exclusively  from  Ireland.  The  hope  of  estab- 
lishing fine  spinning  in  Germany  by  the  imposition 
of  stringent  protective  duties  has  not  yet  been 
realised.  The  German  producers  of  yarn,  it  is  said 
by  Dr.  Heinz  Potthoff-Bielefeld,  have  been  handi- 
capped by  the  high  import  duty  on  spinning 
machinery,  which  comes  chiefly  from  English 
works,  though  Germans  have  tried  to  rival  them. 
As  to  fabrics,  the  Germans  export  more  than  they 
import :  probably  about  11  or  12  per  cent,  of  their 
produce  is  exported.  Their  best  customer  is  the 
United  States.  For  damask,  Great  Britain  offers 
a  good  market,  and  Denmark,  Sweden,  and  Switzer- 
land are  also  important  buyers  of  German  linen. 

From  the  two  following  tables  the  recent  move- 
ments in  the  German  foreign  trade  in  linens  may  be 
read.  It  will  be  seen  that,  taking  the  five-yearly 
averages  up  to  1899,  the  value  of  the  excess  of  im- 
ports of  yarn  has  diminished  though  the  tonnage 
has  increased.  With  this  compare  the  slightly 
different  results  shown  in  the  excesses  of  exports 
of  fabrics.  The  figures  for  the  trade  in  fabrics,  it 
should  be  noticed,  contain  those  for  the  re-importa- 
tion of  the  German  goods  which  are  sent  to  Ireland 
to  be  bleached.  Considerable  quantities  of  linen 
pass  from  Belgium,  France,  and  Germany  to  Ulster 
to  be  bleached,  on  account  of  the  excellence  of  Irish 
bleaching. 

i.  p 
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Average  Annual  Foreign  Trade  of  Germany  in  Linen  Yarn,  including 
since  1896  Yarns  over  20's  (Engluh  Classification)  made  from  Jute  or 
Manila  Hemp,  but  excluding  Sewing -thread  and  the  Yarns  therefor, 
in  Pounds  Sterling  and  Tons  of  1,000  Kilograms. 


— 

1886-90 

1891-95 

1896-99 

1900 

Imports 
Exports 

Tons 

10,870 
1,178 

Mill.  £ 

•935 
•11 

Tons 

10,416 
1,135 

Mill.  £ 

•895 
•095 

Tons 

11,738 
1,372 

Mill.  £ 

•83 
•105 

Tons 

12,568 
1,437 

Mill.  £ 

•985 
•14 

Excess       of 
imports    . 

9,692 

•825 

9,281 

•8 

10,366 

•725 

11,131 

•845 

Average  Annual  Imports  and  Exports  of  Germany  in  Linen  Fabrics, 
including  those  partly  made  of  Linen  and  including  also  after  1896 
certain  Finer  Goods  made  of  Jute  and  Manila  Hemp,  in  Pounds 
Sterling  and  Tons  of  1,000  Kilograms. 


— 

1886-90 

1891-95 

1896-99 

1900 

Linen  cloth,  linen  ticking,  and 

drills  (Leinwand,  Leinenzwil- 

Mill. 

Mill, 

Mill 

Mill. 

lich  und  Drillich)  : 

Tons 

£ 

Tons 

£ 

Tons 

£ 

Tons 

£ 

Imports  *    . 

875 

•19 

663 

•22 

804 

•28 

725 

•3 

Exports       .... 

2,323 

•43 

1,968 

•415 

2,216 

•405 

2,535 

•475 

Excess  of  exports    . 

1,448 

•24 

1,305 

•195 

1,412 

•125 

1,810 

•175 

Damask  of  all  kinds  : 

Imports 

14 

•005 

15 

•01 

16 

•01 

15 

•01 

Exports      .... 

495 

•18 

523 

•205 

341 

•105 

311 

•85 

Excess  of  exports    . 

481 

•175 

508 

•195 

325 

•95 

296 

•75 

Table  linen,  bed-linen  (made  up), 

and  towels  (Tisch-,  Bettzeug 

verarbeitetes,  Handtiicher)  : 

Imports       .... 

2 

— 

2 

— 

2 

— 

1 

— 

Exports       .... 

268 

•75 

611 

•15 

552 

•14 

862 

•21 

Excess  of  exports    . 

266 

•75 

609 

•15 

550 

•14 

861 

•21 

Total  excess  of  exports 

2,195 

•49 

2,422 

•54 

2,287 

•36 

2,967 

•46 

*  In  these  figures  the  re-irnpoi  ts  of  linen  sent  to  Ireland  to  be  bleached  are  included. 

United  Kingdom.    Linen  Yarn. 


— 

1886-90 

1891-95 

1896-99 

1900 

Million  £ 

Million  £ 

Million  £ 

Million  £ 

Imports 
Exports 

•644 
•895 

•786 
•940 

•752 
•953 

•915 
•934 

Excess  of  exports     . 

•251 

•154 

•201 

•019 
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The  average  annual   exports  of  linen  yarn  had 
been  previously  as  follows  : — 


1854-58 

1-327 


1869-63 

1-896 


18C4-6S 

2-532 


1876-80 

1-201 


United  Kingdom.    Linen  Manufactures. 


— 

1886-90 

1891-95 

189G-99 

1900 

Million  £ 

Million  £ 

Million  £ 

Million  £ 

Imports 
Exports  *     . 

•393 
5-550 

•392 
4-965 

•369 
4-817 

•590 
5-224 

Excess  of  exports     . 

5-157 

4-573 

4-448 

4-634 

*  Exports  of  linen  manufactures  include  white  or  plain ;  printed,  checked,  or  dyed ;  sailcloth 
and  sails ;  thread  for  sewing  ;  other  sorts. 

The  exports  of  linen  manufactures  had  been  in 
earlier  periods  : — 


1854-58 

4-35 


1859-63 

4-98 


1864-68 

8-287 


1876-80 

5-659 


SILK 

Next  we  may  glance  at  our  silk  trade.  A  severe 
blow  was  administered  to  it  by  the  Cobden-Chevalier 
treaty,  which  allowed  free  play  to  the  competition 
of  France.  Thus  our  exports  of  home-made  silks, 
which  were  valued  at  about  1 J  million  pounds  sterling 
at  the  time  of  the  treaty,  stand  at  the  same  figure 
to-day,  while  the  imports  have  advanced  from  an 
average  of  2  million  pounds  sterling  before  1860  to 
6  millions  in  1861,  over  9  millions  in  1866,  nearly 
11  millions  in  1868,  and  to  an  amount  averaging 
almost  16  million  pounds  sterling  in  the  last  five 
years  of  the  nineteenth  century.  As  the  silk  industry 
here  is  insignificant  in  size  in  comparison  with  that 
abroad,  we  may  learn  without  surprise  that  in  respect 

p  2 
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of  general  efficiency  England  is  far  from  leading. 
We  are  in  the  world's  silk  industry  what  Alsace  is 
in  the  world's  cotton  industry  ;  but  the  kind  of  work 
done  here  serves  its  purpose.  Our  inferiority  becomes 
especially  noticeable  when  a  comparison  is  drawn 
between  our  businesses  as  a  whole  and  the  highly 
centralised  silk  industry  of  Lyons.  In  Lyons  special- 
ism is  more  advanced,  and  operations  are  conducted 
on  a  more  magnificent  scale.  However,  the  French 
silk  trade  has  not  expanded  with  the  growth  of 
markets :  the  silk  industry  of  Lyons,  like  the  cotton 
industry  of  Lancashire,  is  feeling  the  effects  of  facing 
the  developing  industrialism  of  other  countries. 

Manufactures  of  Silk  exported  from  France. 


Year 

Value 

Year 

Value 

Million  £ 

Million  £ 

1861 

13-33 

1881 

9-80 

1862 

14-54 

1882 

11-58 

1863 

14-81 

1883 

12-05 

1864 

16-33 

1884 

9-47 

1865 

17-14 

1885 

8-88 

1866 

18-71 

1886 

9-68 

1867 

16-92 

1887 

8-39 

1868 

18-08 

1888 

8-93 

1869 

17-90 

1889 

10-43 

1870 

19-40 

1890 

10-96 

1871 

19-86 

1891 

9-81 

1872 

— 

1892 

9-97 

1873 

19-14 

1893 

9-28 

1874 

16-65 

1894 

8-94 

1875 

15-07 

1895 

10-83 

1876 

11-84 

1896 

9-88 

1877 

10-37 

1897 

10-83 

1878 

10-12 

1898 

10-02 

1879 

9-07 

1899 

11-15 

1880 

9-37 

1900 

— 

In  recent  years  Italy  and  the  United  States  have 
been  coming  to  the  front  while  Germany  has  declined, 
and  the  cultivation  of  the  silk  worm  in  France  has 
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not  increased  in  spite  of  the  Government  bounty.1 
In  forty  years  the  United  States  has  raised  the 
proportion  of  the  home-made  silk  goods  in  use 
at  home  from  15  to  85  per  cent,  of  the  total  con- 
sumption, and  the  advance  made  in  the  last  twenty 
years  may  be  gathered  from  the  table  annexed : — 

Silk  and  Silk  Goods 


— 

Capital  in 
Million  $ 

Wage  earners 
(excluding  clerks  and 
salaried  officials) 

Total  wages  paid 
in  million  $ 

Value  of  product 
in  million  $ 

1880 
1890 
1900 

18-1 
51-0 
81-1 

31,337 
49,382 
65,416 

91 

17-8 
21-0 

41-0 
87-3 
107-3 

This,  however,  merely  proves  the  effectiveness  of 
tariffs  in  diverting  industries,  and  not  the  superior 
efficiency  of  the  Americans.  We  can  hardly  believe 
that  wonders  have  been  wrought  in  the  American 
nature  in  the  last  few  years ;  for  a  short  time 
ago  Mr.  Schoenhof,  contrasting  the  French  and 
American  industries,  arrived  at  results  by  no  means 
favourable  to  his  own  countrymen.  *  Science,  art, 
individual  skill,  leadership  of  no  common  sort,  must 
combine  in  silk  manufacture  to  carry  it  through  to 
success.  The  dyeing,  the  weaving,  the  designing, 
the  selection  of  colours,  the  finishing,  all  become 
matters  of  greatest  importance.  Skill  and  taste  in 
all  these  are  essential  to  success.  In  Lyons,  in 
a  specimen  of  work  intended  for  the  Paris  Exposition 
of  1889,  I  found  that  every  part  was  executed  by 
the  manufacturer  himself,  who  happened  to  be  the 


1  See,  e.g.,  report  of  the  United  States  Consul  at  Lyons  on  the  silk 
industry  in  1902,  and  the  report  of  the  United  States  Consul  at  Rouen 
in  1901. 
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President  of  the  Lyons  Silk  Manufacturers'  Associa- 
tion. He  would  entrust  no  part  to  anyone  else. 
In  Lyons  everyone  concerned  puts  a  certain  amount 
of  feeling  into  the  work.  In  the  United  States 
everybody  concerned  is  bent  on  but  one  end — to 
grind  out  the  greatest  possible  quantity  in  a  given 
time/  High  tariffs  can  always  compel  people  to  buy 
inferior  articles,  but  they  cannot  always  produce 
efficient  industries.  And  France,  we  are  told,  has 
moved  some  of  its  works  into  the  United  States, 
so  that  the  85  per  cent,  is  not  all,  in  the  full  sense, 
the  outcome  of  a  native  industry.  Switzerland  too 
has  been  driven  by  the  heavy  duties  imposed  on  her 
silk  goods  into  the  policy  of  establishing  works  abroad, 
with  the  result  that  there  are  now  twenty-three  Swiss 
silk  factories  outside  Switzerland — 3,652  looms  in 
Swiss  businesses  in  Germany,  1,445  in  France,  1,401 
in  Italy,  and  2,058  in  America.  None  of  these  firms 
is  in  England,  since  we  take  Swiss  silk  goods  freely ; 
as  much  as  40  per  cent,  of  the  Swiss  silk  exports  finds 
its  way  to  these  shores. 

HOSIERY 

Lastly,  under  the  heading  of  textiles,  we  shall 
notice  hosiery.  l  It  is  not  difficult  to  create  a  hosiery 
industry  in  any  country  for  the  cheaper  quality  of 
goods,'  said  Mr.  Harris,  an  American  Consul,  in  his 
report  on  German  textiles  in  1901,  '  provided  labour 
can  be  had  at  reasonable  rates.  Such  is  the  case  in 
Italy,  Spain,  and  Bohemia.  These  countries,  which 
formerly  drew  large  quantities  of  hosiery  from 
Germany,  have  completely  emancipated  themselves, 
so  far  as  supplying  their  own  consumption  is  con- 
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cerned,  and  are  now  competing  in  foreign  markets 
with  German  goods.7 

About  100,000  people  are  said  to  be  employed  in 
the  German  Empire  manufacturing  hosiery,  whereas 
the  numbers  employed  in  hosiery  factories  in  the 
United  Kingdom  are  no  more  than  36,000.  However, 
there  is  little  doubt  that  these  figures  are  not  com- 
parable ;  those  for  Germany  probably  include  many 
kinds  of  people  who  are  not  included  in  our  figures 
for  factories  only.  In  1870  less  than  10,000  hands 
were  working  in  British  hosiery  factories ;  but  the 
increase  of  260  per  cent,  in  the  last  thirty  years 
no  doubt  tells  the  tale  of  the  triumph  of  the  factory 
system  in  this  industry  more  than  of  a  phenomenal 
growth  in  the  numbers  of  our  customers  or  their 
needs.  This  hypothesis  might  be  tested  by  examin- 
ing the  figures  for  imports  and  exports,  but  it  would 
prove  a  laborious  task  to  pick  out  such  goods  as 
should  be  classed  as  hosiery.  The  exports  of  woollen 
hosiery,  however,  which  were  valued  at  less  than  half 
a  million  in  the  early  c  eighties/  are  worth  between 
three-quarters  of  a  million  and  a  million  to-day. 

Of  the  German  exports  of  hosiery,  the  largest 
proportion  proceeds  to  the  United  States  ;  but  in  the 
United  States  itself  more  machine-knit  goods  are 
produced  annually  than  in  all  other  countries  taken 
together,  according  to  a  statement  made  in  the  report 
on  manufactures  for  the  Twelfth  Census.  Eecently 
in  the  United  States  a  strong  demand  has  been  felt  for 
embroidered  hosiery,  and  it  is  said  that  the  work  of 
embroidery  is  far  more  expensive  in  the  United  King- 
dom than  in  Germany,  where  it  is  done  by  women 
and  children,  particularly  in  the  mining  districts,  for 
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a  wage  which  rarely  exceeds  5s.  a  week.  For  certain 
classes  of  hosiery  the  American  market  has  been  lost, 
owing  largely  to  the  American  tariff ;  but  the  German 
manufacturers  have  followed  up  their  defeat  by  estab- 
lishing businesses  in  the  United  States.1  Norway  and 
Sweden  manufacture  for  themselves,  but  on  machines 
imported  largely  from  Germany.  In  Russia  foreign 
hosiery  is  almost  prohibited  by  high  tariffs,  but  the 
Chemnitz  manufacturers  have  met  the  situation  by 
establishing  branch  factories  there.  In  South 
America,  India,  and  China,  according  to  Mr.  Harris, 
German  hosiery  is  just  able  to  hold  its  own  against 
Italian  and  English  competition.  In  Germany  the 
hosiery  industry  is  located  chiefly  in  Saxony,  and  the 
bulk  of  the  machinery  is  supplied  by  Chemnitz. 

1  Upon  the  above  see  Embassy  Report  of   1902  on  the  Trade  of 
Chemnitz. 


CHAPTEE  VII 

CHEMICALS   AND   DYES 

A  SERIOUS  difficulty  confronts  us  when  we  attempt  to 
compare  the  trades  in  chemicals  of  different  countries 
— namely,  that  the  term  '  chemicals '  is  extremely 
vague  as  to  its  denotation,  and  international  agree- 
ments have  not  been  arrived  at  as  to  the  classifica- 
tions to  be  adopted.  Hence  figures  may  lead  to  the 
most  mistaken  conclusions.  Mr.  Evershed's  paper, 
therefore,  on  the  '  Statistics  of  chemical  imports  and 
exports  of  the  United  Kingdom  and  Germany  in  the 
year  1901,' 1  is  of  considerable  value,  particularly  as 
Germany  is  by  far  the  largest  exporter  of  the  hetero- 
geneous class  of  goods  which  is  covered  by  the  term 
*  chemicals,'  of  all  the  nations  of  the  world  ;  Prance 
exports  only  about  half  as  much  as  England,  and 
the  United  States  little  more  than  half  as  much  as 
France,  according  to  each  country's  own  definition  of 
'  chemicals.' 

The  exports  and  imports  in  German  i  special ' 
trade  (which  excludes  the  mass  of  the  transit  trade, 
though  not  quite  the  whole  of  it)  were  in  detail  as 
follows  in  1901  :— 

1  Journal  of  the  Society  of  Chemical  Industry,  April  1903. 
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GERMAN  EMPIRE. 

Imports  and  Exports,  1901.     '  Special '  Trade.    Chemical  Industry  and 
Pharmacy,  Manufactured  Products. 

Principal  Articles  Imports,  1,000*.    Exports,  1,000?. 

(a)  Imports  exceeding  Exports. 

Iodine 239  26 

Ammonia  sulphate 489  108 

Ammonia  carbonate  and  hydrate                         82  79 

Chlorates  of  potash  and  soda        ...      56  21 

Acetate  of  lime 136  0 

Calcium  carbide 107  3 

Pitch 134  23 

Tar 84  75 

Naphthalene 69  11 

Light  coal  tar  oils 116  40 

Wood  spirit 184  59 

Ethereal  oils 259  233 

Turpentine,  other  resin  oils  and  camphor 

oil 715  49 

Dyewood  extracts 97  35 

Catechu 134  18 

(6)  Exports  exceeding  Imports. 

Soda,  ash 1  230 

„     caustic 3  55 

Sodium,  sulphate 12  63 

Potash,  carbonate 26  272 

„        caustic .3  298 

Potassium,  sulphate 4  258 

„          nitrate        .        .        .        .        .30  262 

„           chloride      .        .        .        .        .        3  833 

„          iodide,  &c.  .        .        .        .        .        4  137 

„           bromide,  &c.       ....        0  54 

„           cyanide       ...                 .0  183 

Bleaching  powder 1  180 

Barium  salts,  various 10  70 

Alum,  &c 1  134 

Tartar  emetic,  &c 33  58 

Sulphuric  acid .56  129 

Tartaric  acid         ......       12  107 

Oxalic  acid 0  96 

Tannic  acid 6  93 

Salicylic  acid,  &c.         .        .        .        .        -        7  66 

Quinine  and  its  preparations        ...        5  410 

Alkaloids  (santonin,  cocain,  &c.)  .        .        .    232  290 

Carbolic  acid                                 ...      60  112 
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Principal  Articles  Imports,  1,0001.    Exports,  1,0001. 

(b)  Exports  exceeding  Imports  (continued). 


Alizarine 
Indigo  . 
Paints,  <! 
Bed  lead 
White  le 
Zinc  whi 
Litharge 


oil  and  salts 

.       56 
.     186 

598 
3,982 

2 

808 

.     213 

635 

6 

106 

id       .         .         .         .        • 

9 

128 

lead   

7 

288 

bite,  &c  

.      68 

327 

;e        

4 

78 

lion    

2 

56 

.arine         .... 

2 

105 

-  and  chrome-colours 

4 

183 

reparations 

3 

128 

jn       

0 

89 

encils,  crayons,  &c.     . 

.      17 

251 

gink.        . 

1 

93 

1  waters     .... 

.     116 

409 

...... 

.       16 

271 

tery     .                 ... 

.      77 

512 

ad  lac  varnishes 

.      82 

141 

i         

5 

125 

i          

8 

98 

...... 

.      83 

167 

Lithopon 


Soap 


Dextrin 

Gelatin 

Glue 

Explosives  (dynamite,  guncotton,  and  nitro- 

lignin) 4  322 

Gunpowder 2  123 

Fuses,  cartridges,  and  percussion  caps .        .      10  282 


Total,  principal  articles     .        .        .  4,393        15,475 
Other  articles 1,142          2,675 

Total 5,535         18,150 

For  comparison  with  these  figures  Mr.  Evershed 
constructed  the  tables  given  on  pp.  220  and  221. 

These  tables  are  fairly  comparable  with  those 
given  for  Germany,  and  on  contrasting  them  it  will 
be  seen  that  our  exports  of  what  the  Germans 
officially  call  '  chemicals,'  which  indicates  a  some- 
what arbitrarily  determined  group,  amount  to 
13,554,000?.  (the  united  totals  of  the  last  two  sets 
of  figures),  as  against  German  exports  of  18,150,000t. 
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UNITED  KINGDOM,  IMPORTS,  1901. 
Chemicals,  Dyestuffs,  and  Tanning  Substances. 


Articles 

Imports,  1,0001. 

Ke-exports, 
1,000*.* 

Net  imports, 
1,000?. 

Soda  compounds  : 

Soda  ash 

11 

1 

10 

„    bicarbonate     . 

6 

0 

6 

„    caustic    . 

4 

3 

1 

„     crystals  . 

17 

0 

17 

„     sulphate  (salt  cake) 

0 

2 

(-2) 

„    other  sorts 

46 

1 

45 

Bleaching  powder 

83 

0 

83 

Other  bleaching  materials  . 

5 

0 

5 

Borax  

154 

16 

138 

Saltpetre     .... 

207 

23 

184 

Brimstone  .... 

99 

15 

84 

Bark  for  tanning 

173 

70 

103 

Cutch      ) 
Gambier  j 

392 

98 

294 

Galls  

129 

85 

44 

Myrobalans 

146 

6 

140 

Sumac        .... 

106 

19 

87 

Valonia       .... 

324 

10 

314 

Logwood     .... 

163 

5 

158 

Other  Dyewoods 

62 

11 

51 

Extracts  for  tanning    and 

dyeing     .... 

522 

50 

472 

Cochineal    .... 

8 

10 

(-2) 

Indigo         .... 

789 

462 

327 

Aniline  dyes 

539 

7 

532 

Alizarine     .... 

202 

1 

201 

Indigotin     .... 

See  unenume 

rated 

Other  coal  tar  dyes 

36 

0 

36 

Undescribed  dye-stuffs  and 

tanning  materials   . 

213 

30 

183 

Carbide  of  calcium 

8 

0 

8 

Glycerin     .... 

See  unenume 

rated 

Unenumerated     (including 

glycerin). 

1,685 

339 

1,346 

Total. 

6,129 

1,264 

4,865 

*  Since  the  imports  destined  for  re-exportation  are  not  always  exported  within  the  same 
year,  the  third  column  is  apt  to  be  misleading  for  small  values,  and  occasionally  records  a  minus 
quantity. 
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UNITED  KINGDOM,  EXPORTS,  1901. 

Chemicals  and  Chemical  and  Medicinal  Preparations 
(of  British  and  Irish  Manufacture). 

Articles  Values,  1,0007. 

Soda  compounds : — 

Soda  ash 282 

„    bicarbonate 102 

„    caustic 552 

„     crystals 32 

„     sulphate 44 

„    other  sorts  .......  113 

Bleaching  powder 341 

Other  bleaching  materials 2 

Saltpetre,  British  prepared 27 

Aluminous  sulphates 36 

Sulphate  of  copper 846 

„           ammonia 1,607 

Other  chemical  manures 790 

Coal-tar  dyes   . 210 

Other  dyes 130 

Carbide  of  calcium 0 

Glycerin See  below 

Quinine  and  its  salts ~|  -  „._ 

~v.ii                 -i  •    •                      s      •••••.  J.,o4U 

Other  medicines         / 

Unenumerated  (including  glycerin)         .        .        .  2,501 

Total 8,956 

UNITED  KINGDOM,  EXPORTS,  1901. 

Principal  British  Manufactures  classed  as  Chemicals  in  German 

but  not  in  British  Tables. 
Articles  Values,  l.OOO/. 

Ammunition : — 

Dynamite  and  other  high  explosives      .         .        .  443 

Cordite  and  other  smokeless  propellants        .        .  240 

Gunpowder 

Other  explosives  (about) 325 

Painters'  colours  and  materials 2,008 

Glue,  size,  and  gelatin        ...<...  133 

Soap 1,000 

Perfumery 132 

Aerated  waters 145 

Direct  coal-tar  products ? 

Total 4,598 


222 


FOREIGN  COMPETITION 


These  totals,  as  Mr.  Evershed  points  out,  are  roughly 
in  the  same  ratio  as  the  populations  of  the  two 
countries.  An  objection  might  be  taken  to  this 
comparison  on  the  ground  that  one  year's  trade 
only  has  been  considered  ;  but  1901  was  in  no  sense 
an  exceptional  year,  and  the  choice  of  any  other 
normal  year  would  have  yielded  results  not  strikingly 
dissimilar. 

The  following  figures,  which  have  been  extracted 
from  Dr.  Bose's  report  on  Chemical  Instruction  and 
Chemical  Industries  in  Germany,  will  give  some  idea 
of  the  advance  which  has  been  made  in  that  country 
in  the  past  few  years.  In  1890  the  excess  of  export 
of  salts  was  valued  at  701,8202. ;  by  1898  it  had 
reached  1,215,250Z.  The  manufacture  of  potash 
from  potassium  chloride  dates  from  1861  :  the 
figures  beneath  will  show  how  the  manufacture  has 
grown  since  its  early  days  :— 


Quantity  of  Potash  produced. 


1872 
1874 
1878 
1891 


Tons. 

1,250 

7,250 

10,000 

25,000 


Excess  of  import  (-)or  export  (  +  )of  Potash. 


1866-70 

1871-5 

1876-80 

1881-5 

1886-90 


-  5,262 

-  3,600 
+  1,346 
+  6,253 

+  9,584 


In  the  first  half  of  the  last  century  the  German 
chemical  industries  grew  at  a  slower  rate  than  those 
of  England,  the  United  States,  and  France,  but  of 
late  years  Germany  has  more  than  recovered  lost 
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ground.  In  1898  the  total  annual  production  of 
*  chemicals '  in  the  German  Empire  amounted,  it  is 
said,  to  as  much  as  47,391,1322.  But  if  Germany 
has  advanced  rapidly  the  English  industry  has  not 
declined,  as  one  might  too  readily  assume  after  con- 
sidering German  progress.  This  is  sufficiently  in- 
dicated by  the  figures  for  our  export  of  '  chemicals ' 
as  classified  in  English  official  returns,  although,  as 
we  have  seen,  these  do  not  include  all  that  might  be 
regarded  as  chemicals  : — 

Export  of  Chemicals  from  the  United  Kingdom. 

1880-1884.     Five -yearly  average      .        .        .    7,639,OOOZ. 

1897-1901.         „  „  8,829,OOOZ. 

1902 9,587,000?. 

The  one  branch  of  the  trade  in  chemicals  which 
has  aroused  more  interest  than  any  other  is  that  of 
aniline  dyes  ;  this,  therefore,  we  shall  now  investigate 
in  some  detail.  And  dyes,  we  may  notice,  do  not 
constitute  the  whole  product  of  the  colour  industries  ; 
there  are  paints  as  well  as  dyes,  and  our  business  in 
paints,  at  any  rate,  is  not  languishing.  Our  average 
annual  exports  of  '  painters'  colours  and  materials '  for 
the  period  1880-84  amounted  to  1,256,0002. ;  for  the 
period  1897-1901  it  stood  at  1,836,0002. ;  and  in  1902 
it  had  advanced  upon  this  by  more  than  130,0002. 
and  reached  the  figure  of  1,968,0002.  In  Germany, 
Mr.  Evershed  ventures  the  opinion,  the  industry  is 
smaller  and  less  progressive.  Passing  on  to  dyes, 
we  may  begin  by  giving  the  figures  for  our  exports 
from  the  time  when  they  were  first  separately 
specified : — 
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Year 

Dyes  from  Ooal-tar. 
Exports. 

Imports 
(including  Iiidigo) 

Other  Dyes.  Exports. 

£ 

£ 

£ 

1882 

342,000 

416,000 

425,000 

1883 

308,000 

387,000 

423,000 

1884 

265,000 

555,000 

424,000 

1885 

295,000 

487,000 

202,000 

1886 

235,000 

510,000 

248,000 

1887 

208,000 

543,000 

291,000 

1888 

186,000 

569,000 

283,000 

1889 

173,000 

609,000 

319,000 

1890 

192,000 

594,000 

338,000 

1891 

226,000 

586,000 

298,000 

1892 

189,000 

542,000 

255,000 

1893 

205,000 

504,000 

247,000 

1894 

201,000 

599,000 

214,000 

1895 

213,000 

710,000 

261,000 

1896 

270,000 

741,000 

228,000 

1897 

306,000 

695,000 

224,000 

1898 

234,000 

739,000 

201,000 

1899 

188,000 

709,000 

177,000 

1900 

210,000 

720,000 

127,000 

1901 

210,000 

777,000 

130,000 

1902 

204,000 

— 

134,000 

These  figures  are  misleading  as  they  stand,  if  they 
be  taken  to  represent  the  quantity  of  export,  since  the 
prices  of  aniline  dyes  are  now  about  one-third  or 
one-quarter  of  their  amount  some  twenty  years  ago. 
Even  in  the  last  decade  the  prices  of  these  com- 
modities have  fallen  about  40  per  cent.  Hence  the 
decline  which  the  tables  above  seemed  to  mark  so 
unmistakably  is  not,  in  respect  of  the  tonnage  of  the 
trade,  a  decline  at  all :  nevertheless,  a  contraction  in 
the  value  of  a  trade  which  is  greater  than  the  fall 
in  general  prices  means  that  the  trade  in  question  is 
making  slighter  claims  upon  labour  and  capital  than 
formerly,  even  if  the  quantity  dealt  with  become  no 
less.  And,  observe,  the  figures  quoted  above  afford 
no  indication  of  the  increase  or  diminution  in  the 
value  of  the  home  trade.  The  consumption  of  aniline 
dyes  has  expanded  greatly  in  the  last  twenty  years ; 
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no  doubt  this  has  been  met  chiefly  by  enlarged  produc- 
tion abroad,  but  English  works  have  certainly  acquired 
some  share  of  the  new  trade.  Relatively,  notwith- 
standing, we  have  been  rapidly  falling  behind.  We 
must  observe,  however,  when  contemplating  the  rate 
at  which  our  sales  abroad  have  declined  relatively, 
that  our  exports  of  coal-tar  dyes  never  reached  half 
a  million  in  value,  and  that  our  imports  have  only 
just  passed  three-quarters  of  a  million.  Compare 
with  these  values  our  62,000,000^.  of  exported  cotton 
manufactures  in  1900,  nearly  40>000,OOOZ.  of  coal  and 
fuel  exports  in  the  same  year,  and  32,000,OOOZ.  of 
exported  iron  and  steel,  exclusive  of  machinery. 
When  dealing  with  trades  in  isolation,  and  con- 
sidering percentages  of  decline  or  advance,  it  is  easy 
to  forget  their  relative  importance  in  the  commerce 
and  industry  of  the  country  taken  as  a  whole. 

The  development  of  the  manufacture  of  coal-tar 
dyes  in  Germany  casts  into  the  shade  the  progress 
made  in  any  other  country. 

Exports  from  Germany  of  Aniline  and  other  Tar  Dyes. 


Quantities 

Valnes 

1(10,000  kilos 

million  £ 

1889 

69-7 

1-92 

1890 

72-8 

1-89 

1891                                     86-8 

2-21 

1892 

107-3 

2-63 

1893 

115-6 

2-66 

1894 

123-7 

2-66 

1895 

157-9 

3-16 

1896 

162-3 

3-25 

1897 

176-4 

3-35 

1898 

197-1 

3-60 

1899 

227-0 

3-75 

In  the  early  '  eighties  '  artificial  indigo  was  syn- 
thesised  in  Germany,  and  as  a  result  the  importation 
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of  natural  indigo  into  Germany,  which  amounted  to 
1,036  tons  in  1886,  has  totally  ceased,  and  Germany 
is  exporting  its  artificial  indigo.  The  effect  of  the 
invention  may  be  seen  also  in  the  British  impor- 
tations of  indigo,  which  fell  from  an  average  of 
nearly  90,000  cwts.  in  the  '  eighties '  to  an  average 
of  64,000  cwts.  in  the  period  1896-1900.  We  might 
expect  to  find  India  suSering  severely  in  conse- 
quence, and  the  blow  which  fell  on  her  indigo  trade 
has  undoubtedly  been  serious ;  but  it  is  stated  in 
a  report  issued  by  the  Indian  Government  on  the 
Behar  indigo  industry  that  the  land  now  devoted 
to  indigo  might  be  made  to  yield  almost  an  equal 
profit  when  turned  to  the  production  of  sugar  and 
other  crops. 

For  years  the  German  industry  in  coal-tar  dyes 
was  dependent  upon  imported  raw  materials,  such 
as  tar  oils,  naphthalene,  anthracene,  soda,  ammonia, 
and  iron.  Hence  Professor  Von  Baeyer  spoke  as 
follows  to  the  Academy  of  Sciences  at  Munich  in 
1878 : — '  Germany,  which  in  comparison  with  England 
and  France  possesses  such  great  disadvantages  in 
reference  to  natural  resources,  has  succeeded  by 
means  of  her  intellectual  activity  in  wresting  from 
both  countries  a  source  of  national  wealth.  Germany 
has  no  longer  to  pay  any  tribute  to  foreign  nations, 
but  is  now  receiving  such  tribute  from  them,  and 
the  primary  source  from  which  this  wealth  originates 
has  its  home,  not  in  Germany,  but  in  England.  It 
is  one  of  the  most  singular  phenomena  in  the  domain 
of  industrial  chemistry  that  the  chief  industrial 
nation  and  the  most  practical  people  in  the  world 
has  been  beaten  in  the  endeavour  to  turn  to  profit- 
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able  account  the  coal  tar  which  it  possesses.  We 
must  not,  however,  rest  upon  our  oars,  for  we  may 
be  sure  that  England,  which  at  present  looks  on 
quietly  while  we  purchase  her  tar  and  convert  it 
into  colours,  selling  them  to  foreign  nations  at  high 
prices,  will  unhesitatingly  cut  off  the  source  of 
supply  as  soon  as  all  technical  difficulties  have  been 
surmounted  by  the  exertions  of  German  manu- 
facturers.' 1  The  use  of  such  expressions  as '  wresting 
a  source  of  national  wealth,'  and  *  paying  tribute  to 
foreign  nations,'  and  the  suggestion  that  England  if 
awake  might  cut  off  Germany's  source  of  supply, 
tend  to  obscure  the  benefits  conferred  by  trade  and 
excite  nations  to  pursue  policies  at  variance  with 
their  real  interests.  To  speak  in  analogy,  why 
should  a  colour  manufacturer  refuse  to  buy  pictures 
because  he  found  it  more  satisfactory  to  himself,  and 
more  in  accordance  with  his  capacities,  to  make 
paints  than  to  produce  pictures  ?  And  what  would  he 
gain  from  refusing  to  sell  artists  their  paints  ?  This 
we  may  fairly  say,  while  fully  admitting  that  the 
Germans  in  adapting  their  genius  by  scientific  train- 
ing to  the  chemical  industries  have  attained  to  a 
degree  of  efficiency  which  is  not  in  general  equalled 
in  this  country.  There  is  no  doubt  that  far  greater 
use  is  made  of  the  highly  trained  specialist  in 
Germany  than  here. 

The  early  dependence  of  the  German  industry 
in  coal-tar  dyes  on  foreign  raw  materials,  to  which 
Professor  Von  Baeyer  referred,  no  longer  exists  in  the 
same  degree,  as  Mr.  Green  has  recently  reminded 

1  Quoted  by  Mr.  Levinstein,  Jour.  Soc.  Chem.  Ind.  1886,  p.  305. 
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us.1  *  The  adaptation  of  condensing  plant  to  the 
Westphalian  coke  ovens  has  rendered  Germany, 
though  still  a  large  buyer  from  England,  no  longer 
dependent  on  English  tar  and  ammonia ;  by  the 
development  of  the  ammonia-soda  process  she  no 
longer  requires  English  alkali ;  whilst  all  other  raw 
products  of  the  colour  industry  can  now  be  purchased 
in  the  commercial  centres  of  Germany  at  least  as 
cheaply  as  in  England,  and  some  even  at  lower 
prices/  Moreover,  the  figures  given  by  Mr.  Green 
as  to  the  English  patents  recently  accorded  to  certain 
typical  English  and  German  firms  suggest  that 
Germany  is  making  splendid  progress.2 

In  his  presidential  address  to  the  Society  of 
Chemical  Industry  in  1902,  Mr.  Ivan  Levinstein 
attributed  the  success  of  Germany  partly  to  her 

1  Journal  of  the  Society  of  Dyers  and  Colourists,  December  1901. 

2  These  figures  were  as  follows : 

Comparison  of  Number  of  Completed  English  Patents  for  Coal-tar 
Products  taken  during  1886-1900  by  six  largest  English  and  six 
largest  German  firms. 

German  Firms. 


Badische  Aniline  Works 

Meister,  Lucius  &  Brtining 

Farbfabriken  Bayer  &  Co. 

Berlin  Aniline  Co. 

L.  Cassella  &  Co.  . 

Farbwerk  Miihlheim,  Leonhardt  &  Co. 

Total  of  six  German  Firms 

English  Firms. 

Brooke,  Simpson  &  Spiller 

Clayton  Aniline  Co. 

Levinstein 

Read,  Holliday  &  Co. 

Claus  &  Bee    ,         . 

W.  G.  Thompson  &  Co.  . 

Total  of  six  English  Firms 


179 

231 

306 

119 

75 

38 

948 


7 

21 

19 

28 

9 

2 

86 
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excellent  educational  system  and  partly  to  her  well- 
designed  and  well-administered  patent  laws.  Mr, 
Eose,  too,  in  his  report  above  referred  to,  laid  great 
emphasis  on  the  part  played  by  education  in  chemical 
science  in  the  development  of  the  German  chemical 
industries.  In  Germany  the  number  of  scientists  who 
are  turning  their  attention  to  the  industries  is  in- 
creasing; 4,000  trained  chemists  were  working  in 
the  German  industries  in  1897,  and  by  1901  there 
were  supposed  to  be  as  many  as  7,250.  Mr.  Kose 
concludes  as  follows  :  <  The  sums  expended  by  the 
German  States  upon  chemical  instruction  have  been 
amply  repaid  by  the  creation  and  rapid  growth  of 
most  important  chemical  industries  and  the  addition 
of  large  sums  to  the  sum  total  of  national  wealth. 
Germany  has  been  enabled  by  means  of  the  thorough 
chemical  instruction  afforded  by  her  universities  and 
technical  high  schools,  and  the  sound  preliminary 
scholastic  education  of  her  students,  to  rise  within 
the  last  fifty  years  to  the  front  rank  in  chemical 
industries,  and  not  only  to  render  herself  independent 
of  many  imports  from  foreign  countries,  but  also 
to  deprive  the  latter  of  many  lucrative  branches  of 
chemical  manufacture  and  to  substitute  her  own 
in  their  stead.  Having  attained  the  highest  posi- 
tion in  the  world  in  chemical  industries,  she  is  not 
abating  her  efforts,  content  with  the  measure  of 
reward  which  has  fallen  to  her  share.  On  the 
contrary,  it  is  universally  recognised  that  the  efforts 
made  hitherto  must  be  increased,  and  more  carefully 
and  judiciously  applied,  if  the  German  chemical 
industries  are  to  maintain  and  strengthen  their 
position  in  the  future.' 
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The  United  States  also  has  developed  its  l  chemi- 
cal '  industries  in  no  small  degree  in  the  last  twenty 
years ;  but  in  the  manufacture  of  dye-stuffs  and  coal- 
tar  products  she  lags  behind.  '  In  this  branch  of 
industry/  it  was  said  in  the  report  on  the  chemical 
manufactures  for  the  Twelfth  Census,  'the  German 
manufacturers  have  so  developed  their  resources, 
perfected  their  methods,  and  consolidated  their 
organisation,  that  they  have  been  able  to  hold  their 
markets,  and  to  discourage  the  adventure  of  capital 
elsewhere.'  The  figures  which  we  shall  now  quote 
as  to  the  American  <  chemical '  industries  include 
figures  relating  to  the  manufacture  of  chemicals 
proper,  and  of  proprietary  and  patent  preparations  of 
drugs,  medicines,  and  compounds,  expressed  and 
other  oils,  non-mineral  paints,  explosives,  fertilisers, 
dye-stuffs  and  extracts,  salt,  petroleum  refining,  and 
many  similar  industries.  The  value  of  the  produce 
in  this  group  increased  more  than  threefold  between 
1880  and  1900,  and  the  capital,  wages,  and  wage 
earners  increased  as  follows  : — 


— 

Capital  in  million  $ 

Wage  earners 
(excluding  clerks  and 
salaried  officials) 

Total  wages  in 
million  $ 

1880 

114 

45,400 

17-3 

1890 
1900 

323 

498 

76,500 
101,500 

33-9 
43-9 

The  electro-chemical  industry  has  also  advanced 
at  a  greater  rate  abroad  than  in  this  country.  The 
United  States  in  particular  is  to-day  taking  the  lead. 
In  1900,  172,000  tons  of  copper  were  refined  by 
electrolytic  methods  in  the  United  States,  and  37,000 
tons  were  dealt  with  in  the  same  way  in  the  United 
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Kingdom  and  Europe.  The  importance  of  these 
figures  will  be  more  fully  appreciated  when  it  is 
remembered  how  large  a  part  copper  plays  in  all 
electrical  plant — over  60  per  cent,  of  the  copper 
supplies  of  the  world  are  devoted  to  this  purpose — 
and  that  until  the  invention  of  the  electrolytic 
process  the  conductivity  of  copper  frequently  proved 
defective.  The  large  output  of  refined  copper  in  the 
United  States  is  due  in  a  great  measure  to  the 
extent  of  their  needs  and  the  abundance  of  their 
supplies  of  raw  copper ;  in  1900,  of  a  total  production 
of  raw  copper  of  486,084  tons  as  much  as  268,787 
tons  originated  in  the  United  States.  The  economies 
of  reducing  the  raw  copper  in  the  land  of  its  origin, 
when  the  means  are  at  hand,  are  obvious  ;  and  for 
all  work  requiring  the  use  of  electrical  power  the 
Niagara  Falls  endow  America  with  an  advantage 
unequalled  in  any  other  country.1 

1  On  the  electro-chemical  industry  see  Mr.  J.  W.  Swan's  presidential 
address  to  the  Society  of  Chemical  Industry  in  1901. 
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MISCELLANEOUS    TRADES 

IN  this  chapter  we  shall  glance  cursorily  at  the  trade 
in  tinplates,  paper,  furniture,  clocks  and  watches, 
leather  goods,  pottery  and  glass. 

The  tinplate  industry  of  the  United  States  dates 
from  the  coming  into  operation  of  the  clause  in  the 
McKinley  Tariff  Act  of  1890  which  raised  the  duty 
on  '  Tinplates,  terneplates,  and  tagger's  tin,'  from 
1  cent  to  2T2o  cents  on  the  pound.  The  new  rate 
represented  a  duty  of  about  70  per  cent,  ad  valorem. 
It  was  severely  criticised  on  the  ground  that  it  was 
foolish  to  protect  an  industry  which  did  not  exist ; 
but  as  a  result  of  it  production  and  trade  were 
affected  as  follows  : — 

Quantities  of  Tinplates  imported  into  the  United  States  from  1890-1901. 
(From  the  United  States  Statistical  Abstract.) 


Year  ending  June  30 

From  United  Kingdom 

From  all  other  countries 

1 

Million  Ibs. 

Million  Ibs. 

Mi 

1890 

678-9 

1-126 

1891 

1033-5 

2-957 

1, 

1892 

421-8 

0-337 

t 

1893 

628-09 

0-330 

1894 

453-88 

0-280 

4 

1895 

507-07 

0-963 

1896 

388-88 

1-756 

1897 

229-2 

0-865 

1 

1898 

170-87 

0-790 

1899 

107-8 

0-653 

1900 

147-3 

0-641 

1901 

116-8 

1-050 

Total 

Million  Ibs. 
680-1 

1,036-5 
422-2 
628-4 
454-2 
508-0 
385-1 
230-1 
171-7 
108-5 
148-0 
117-9 
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Quantities  of  Tinplates  manufactured  in  tJie  United  States. 


Year  eliding 
June  30 

Tiuplates 

Terneplates 

Amount  made  from 

Total 

American 
black  plates 

Foreign 
black  plates 

Million  Ibs. 

Million  lb& 

Million  Ibs. 

Million  Ibs. 

Million  Ibs. 

net 

net 

net                     net 

net 

1892 

4-5 

9-1 

9-3               4-3 

13-6 

1893 

45-7 

54-1               43-6             56-2 

99-8 

1894 

81-6 

57-6               86-0             53-2 

39-2 

1895 

120-3 

73-5             160-6             33-2 

193-8 

1896 

212-6 

94-6             303-0               4-2 

307-2 

1897 

355-3 

91-6             446-9                 -057 

447-0 

1898 

—                 —                 — 

732-3 

1899 



— 

808-4 

1900 

— 

678-0 

To  correspond  with  the  new  duties  on  tin- 
plates  a  large  duty  had  also  been  placed  on  black 
plates  or  plates  in  the  intermediate  stage,  and  the 
production  of  black  plates  in  the  United  States,  in 
consequence,  advanced  concurrently  with  that  of 
tinplates. 

The  Tariff  Act  of  1894,  no  doubt  as  a  result  of 
the  complaints  of  the  suffering  canning  industries, 
reduced  the  duty  on  tinplates,  &c.,  from  2i  to 
li  cents  per  pound,  and  the  duties  on  black  plates 
as  follows : — 


Duty  on  black  plate? 

Act  of  1890 

Act  of  1894 

Thinner  than  No.  20,   and  not 
thinner  than  No.  25,  wire  gauge 
Thinner  than  No.  25  . 

Gents 

Mfc 

H 

Cents 

H 

i& 

By  that  time,  however,  the  American  industry 
was  established,  and  rates  were  raised  again  by  the 
next  Tariff  Act. 

After  the  passing  of   the  McKinley  Act  a  great 
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number  of  workmen  from  South  Wales,  which 
suffered  terribly  from  the  sudden  closure  of  the 
American  markets,  emigrated  to  the  United  States, 
where  their  admission  was  regarded  as  not  in  con- 
travention of  the  immigration  laws.  Whether  their 
coming  was  a  very  considerable  assistance  to  the  newly 
established  industry  in  America  or  not  is  a  matter  of 
doubt ;  some  firms  reported  to  the  commissioner  of 
the  '  Engineer,'  who  investigated  the  state  of  affairs  in 
America  in  1895,  that  it  was,  while  others  declared 
that  it  was  not.  Now  nearly  half  the  industry  in 
America  is  under  the  control  of  the  United  States 
Steel  Corporation,  and  the  present  productive  capacity 
of  the  works  in  existence  is  said  to  be  nearly  twice 
as  much  as  the  average  output,  and  in  excess  of  the 
high  output  attained  in  1899  in  the  ratio  of  seven 
to  four.  Wages  throughout  the  industry  are  much 
higher  in  the  United  States  than  here.  As  to  the 
quality  of  the  product  Mr.  A.  Gr.  Vansittart,  H.M. 
Consul  at  Chicago,  writes : — '  After  a  strict  exami- 
nation, it  appears  to  have  been  demonstrated  that 
for  household  or  hard  usages  the  British  tin  outlasts 
the  American  product.  Ib  is  true  the  British  tin  is 
not  quite  so  bright,  but  it  is  far  more  durable ;  has 
a  more  substantial  body;  is  more  evenly  rolled; 
does  not  aggravate  the  tin-working  machines  on 
account  of  its  smooth  body,  and  does  not  rust  so 
quickly.' l 

In  view  of  these  facts  the  accompanying  figures 
as  to  the  export  of  British  tinplates  are  fully  com- 
prehensible : — 

1  See  Foreign  Office  Eeports  (1897)  on  the  tinplate  industry  of  the 
United  States. 
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Quantities  of  Tinned  Plates  and  Black  Plates  exported  from  the 

United  Kingdom. 


Year 

Tinned  plates 

Black  plates  for  tinning 
iron  or  steel 

Tons 

Tons 

1886 

334,692 

— 

1887 

353,506 

— 

1888 

391,361 

— 

1889 

430,650 

— 

1890 

421,797 

—  •'• 

1891 

448,379 

— 

1892 

395,449 

— 

1893 

379,172 

— 

1894 

353,928 

— 

1895 

366,120 

34,368 

1896 

266,963 

48,405 

1897 

271,230 

58,648 

1898 

250,953 

58,327 

1899 

256,373 

85,729 

1900 

272,877 

66,278 

From  these  statistics  it  will  be  seen  that  British 
exports,  as  a  whole,  have  not  suffered  so  much  as 
the  figures  relating   to   our  trade  with  the  United 
States   would   at   first    lead   one   to   suppose.     And 
England  still  retains  much  of  the  American  market, 
in  consequence  of  the  terms  of  the  Dingley  law  by 
which  99  per  cent,  of  the  duty  paid  on  tinplates  is 
refunded  on  their  re-export.     This  arrangement  was 
made  to  meet  the  demands  of  the  industries  engaged 
in  the  canning  of  meat  and  fruits.     Our  output  of 
tinplate,  it  must   be   remembered,  is   not  measured 
by  the  above  declining   figures  as  to  foreign  trade. 
The  home  market  has  expanded.     As  many  as  358 
mills  were  working  here  in  the  period  1898-1901  and 
397  in  1902,  whereas  the  number  running  in  1896 
had  been  318  only ;  and   Sir  John  Jenkins  declares 
that  in  1902  the  output  of  the  Welsh  tinplate  industry 
was  the  largest  in  any  one  year  of  its  history. 
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Until  recently  England  and  France  effected  far 
the  largest  sales  of  paper  abroad.  Between  1858 
and  1862  the  United  Kingdom  exported  on  an 
average  455,OOOZ.  of  paper  (other  than  hangings) 
annually,  and  in  the  years  1878-82  the  annual 
export  had  increased  to  over  1,000,OOOZ.  For  the 
latter  period  our  imports  of  paper  for  writing  and 
printing  averaged  only  424,000/.  France,  meanwhile, 
had  attained  to  average  annual  exports  of  paper 
manufactures  which  were  valued  at  1,419,OOOZ.  in 
the  period  1861-65  and  2,020,OOOZ.  in  the  period 
1881-85. 

The  large  substitution  of  wood  and  grass  for  rags 
in  the  manufacture  of  paper,  which  has  taken  place 
in  recent  years,  has  left  England  without  home 
supplies  of  raw  material.  Now  our  paper  mills  are 
fed  by  wood  pulp,  which  is  imported  chiefly  from 
Canada  and  Scandinavia.  Hence  the  British  in- 
dustry is  reduced  to  maintaining  itself  against 
Americans,  Germans,  and  Swedes,  in  the  face  of  the 
undoubted  differential  advantages,  in  respect  of  sup- 
plies of  raw  material,  which  are  enjoyed  by  them. 
That  it  has  succeeded  in  maintaining  itself  speaks 
well  for  the  efficiency  displayed  in  the  manufacture 
here.  The  American  industry  has  of  late  years 
made  gigantic  strides ;  Americans  are  said  to  be 
running  their  mills  now  at  a  speed  which  in  this 
country  is  regarded  as  barely  possible.  However, 
according  to  the  report  of  Mr.  Dyson  for  the  Mosely 
Commission,  a  pronounced  reaction  is  observable  at 
the  present  time  against  very  high  speeds.  According 
to  the  same  authority  the  mechanical  equipment 
of  the  American  mills  is  superior  to  that  of  the 
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majority  of  mills  in  this  country,  but  *  in  many  cases 
the  quality  and  finish  of  the  manufactured  article 
are  inferior  to  English  make.'  America  possesses 
the  advantages  of  almost  unlimited  supplies  of  raw 
material  and  cheap  power,  and  at  the  present  time 
the  expansion  of  the  industry  is  to  be  seen  in  the  con- 
struction of  paper  mills  in  thickly  wooded  districts 
where  the  supply  of  water  is  adequate. 

American  competition  is  keenest  in  the  cheapest 
sorts  of  paper ;  in  fine  writing  paper  and  the  best 
qualities  of  printing  and  art  papers  England  holds 
her  own. 

The  cheapness  of  American  products  in  England 
is  due,  in  no  slight  degree,  to  the  striking  specialisa- 
tion of  mills  in  the  United  States.  This  large-scale 
specialised  production  has  caused  anxiety  in  Germany 
as  well  as  in  the  United  Kingdom,  and  the  German 
paper-makers  have,  in  consequence,  agitated  for 
increased  import  duties.  In  Germany  in  the  paper- 
making  industry,  small  orders  are  taken  customarily 
by  all  firms  for  almost  all  varieties  of  weights,  sizes, 
and  shades,  whereas  in  America  each  mill  confines 
itself,  as  a  rule,  to  some  one  quality.1 

For  every  man  employed,  Germany  yielded  re- 
cently about  14-5  tons  of  paper  per  year,  but  the 
United  States  38  tons.  This  indicates  as  much  the 
qualities  of  paper  produced  as  the  higher  degree  of 
specialisation  and  larger  use  made  of  machinery  in 
the  United  States.2 

The  figures  in  the  table  that  follows  show  how  our 
trade  stands  to-day.  The  value  of  our  exports  has 

1  World's  Paper  Trade  Review,  June  6,  1902. 

2  Paper  Trade  Revieiv,  May  23,  1902. 


238 


FOREIGN  COMPETITION 


not  declined  in  the  last  twenty  years ;  nor  have  our 
exports  per  head  of  the  population  declined  if  allow- 
ance be  made  for  the  degree  in  which  general  prices 
have  fallen.  The  percentage  of  increase  in  population 

Exports  and  Imports  of  Paper  for  the  following  Countries 
(OOO's  omitted). 


Country 

1897 

1898 

1899 

1900 

1901 

ENGLAND 

Exports  (paper  or  pasteboard)  : 

£ 

£ 

£ 

£ 

£ 

Writing  or  printing,  and  enve- 

lopes        

1,017' 

922' 

883'    1,124'    1,095' 

Hangings  

175' 

192' 

196' 

170' 

195' 

Pasteboard,    millboard,      card- 

board,  and    cards,   including 

playing  cards  . 

52' 

55' 

59' 

61' 

75' 

Unemimerated,  and  articles  of 

paper,  except  bags  . 

281' 

262' 

285' 

293' 

276' 

Imports  : 

Unprinted  

2,536' 

2,499' 

2,618' 

3,113'   2,966' 

Printed  or  coated 

312' 

301' 

346' 

410' 

422' 

Strawboard,      millboard,      and 

wood-pulp  board    . 

632' 

730' 

759' 

889' 

954' 

UNITED  STATES 

Exports  : 

Paper  hangings  .... 

— 

— 

27' 

30' 

26' 

Printing  paper  .... 

— 

— 

497' 

525' 

727' 

Writing  paper  and  envelopes     . 

— 

— 

33' 

96' 

111' 

All  others           .... 

— 

— 

584' 

643' 

686' 

Imports  : 

Lithographic  labels  and  prints  . 

— 

— 

166' 

189' 

197' 

Parchment  papers 

— 

— 

12' 

15' 

7' 

All  others  

— 

— 

486' 

587' 

630' 

Total  of  paper  and  manufactures 

of  .        

650' 

591' 

664' 

791' 

834' 

GERMANY 

Exports  : 

Paper         

2,970' 

2,964' 

2,959' 

— 

— 

FRANCE 

- 

Exports  : 

Paper  and  manufactures  of 

2,138' 

1,994' 

2,256'      — 

— 
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in  the  last  twenty  years  is  about  the  same  as  the 
percentage  of  decrease  in  general  prices.  A  greatly 
augmented  consumption  of  paper  per  head  has, 
however,  been  experienced,  and  this  has  been  met 
largely  by  increased  purchases  from  abroad.  The 
market  upon  which  our  hold  has  not  relaxed  is  that 
for  the  best  qualities  of  paper. 

We  shall  conclude  this  chapter  by  contrasting 
some  figures  relating  to  a  few  of  the  more  important 
trades  which  we  have  not  been  able  to  examine  in 
any  detail,  namely  the  trades  in  leather  goods  (in- 
cluding boots  and  shoes),  watches  and  clocks,  fur- 
niture, and  pottery. 

The  splendid  pioneer  work  of  America  in  bringing 
watches  and  clocks  within  the  range  of  all  classes  needs 
here  no  special  mention :  the  causes  of  American 
success  were  originality  of  conception,  simplicity  of 
design,  high  specialisation,  standardisation,  and  the 
introduction  of  automatic  machines.  In  respect  of 
furniture,  if  we  are  to  rely  on  the  report  of  Mr.  Ham 
for  the  Mosely  Commission,  American  manufactures 
are  not  more  advanced  than  those  of  this  country. 
If  quality  is  to  be  considered,  England  is  ahead. 
And,  according  to  one  American  works  manager, 
were  the  tariff  removed — and,  presumably,  the  exist- 
ing relative  levels  of  prices  maintained — American 
markets  would  be  secured  by  English  makers  in 
many  classes  of  goods.  The  Americans  excel  in 
cheap  repetition  work,  but  the  skill  of  the  average 
workman  is  not  high.  This  is  not  surprising  seeing 
that  the  trade  is  largely  adopted  by  immigrants  from 
Austria,  Hungary,  Bohemia,  and  other  Southern 
European  States.  The  same  high  specialisation 
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which  is  noticeable  in  other  American  industries  is 
to  be  found  also  in  tanning  and  the  manufacture 
of  boots  and  shoes.  *  In  the  States'  tannery  or 
leather-dressing  establishments  you  scarcely  find 
a  good  all-round  man,  with  the  exception  of  the 
foreman  or  superintendent/  wrote  Mr.  Lapping  for 
the  Mosely  Commission,  *  and  these  I  found  in 
many  cases  have  come  from  some  part  of  the  United 
Kingdom.  The  rule  seemed  to  be,  one  man  one 
section  of  work.7  Admitting  the  cheaper  production 
in  the  United  States,  the  same  writer  adds  : — '  I  main- 
tain that  this  cheaper  production  is  brought  about 
by  the  causes  I  have  before  mentioned — the  natural 
conditions ;  the  immense  amount  of  labour-saving 
machinery  used ;  the  sectionising  of  the  work  ;  and 
the  organisation  in  the  workshops.  In  America  the 
machines  run  at  a  higher  speed  than  ours,  and  the 
people  work  enormously  harder/ 

Exports  of  Furniture  from  Different  Countries  (OOO's  omitted). 


— 

United 
Kingdom 

United 
States 

Germany  '     France 

Italy 

Austria- 
Hungary 

£ 

£ 

£                   £ 

£                   £ 

1891 

592' 

616'            215'          699' 

182'          419' 

1895 

517' 

635'            230'          467' 

395'          448' 

1900 

637' 

873'*          370'          560' 

495'           624' 

A  few  new  classes  inserted. 


The  average  annual  exports  of  clocks  and  watches 
from  the  United  Kingdom  in  the  period  1885-9  were 
175,OOOZ.,  while  those  of  Switzerland  in  the  same 
period  reached  3,346,000^.  The  average  annual 
imports  of  clocks  into  the  United  Kingdom  were 
422,OOOZ.,  while  those  of  watches  were  673,OOOZ.  in 
the  same  years.  On  the  whole,  the  clocks  and 
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watches  exported  from  the  United  States  are  of  a 
cheap  kind.  The  comparatively  low  value  of  their 
exports,  therefore,  means  in  quantities  a  considerable 
amount. 

Clocks  and  Watches. 
Imports  and  Exports  for  certain  Countries  (OOO's  omitted). 


— 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

UNITED  KINGDOM 

Exports  : 
Clocks  and  watches  . 

£ 

70' 

£ 

76' 

£ 
81' 

£ 

80' 

£ 

79' 

£ 

84' 

£ 

104' 

Imports  : 
Watches  and  parts  of 
Clocks  and  parts  of  . 

828' 
475' 

987' 
561' 

1,241' 
537' 

1,326' 
542' 

1,530' 
572' 

1,363' 
540' 

1,548' 
526' 

UNITED  STATES 

Exports  : 
Clocks  and  parts  of  . 
Watches  and  parts  of 

176' 

74' 

194' 
111' 

202' 
167' 

199' 
161' 

217' 
171' 

248' 
164' 

270' 
217' 

Imports  : 
Clocks 

64' 

109' 

94' 

58' 

57' 

72' 

75' 

Watches  . 

211' 

229' 

233' 

144' 

221' 

2931     350' 

SWITZERLAND 

Exports  : 
Watches,  clocks,  and 
parts  of 

3,490' 

3,891' 

4,040' 

4,260' 

4,433' 

— 

Average  Annual  Trade  in  Earthen  and  China  Ware. 
United  Kingdom  (OOO's  omitted). 


— 

Exports 

Imports 

1885-9 

1895-9 

1885-9 

1895-9 

Earthen  and  china  ware,  including  manu- 
factures of  clay     

£ 

2,218' 

2,159' 

£ 

565' 

£ 

844' 

Within  the  same  space  of  time  the  United  States 
raised  its  imports  from  1,183,0002.  to  1,834,0002. 

I.  R 
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Trade  in  Leather  and  Leather  Wares  in  1,OOOZ.  and  Five-yearly 

Averages. 


— 

Exports 

Imports 

1885-9 

1895-9 

1885-9 

1895-9 

UNITED  KINGDOM 

Leather  (unwrought)    .... 
Leather  (wrought),  boots  and  shoes 
Saddlery       .        .        . 
Gloves  
Other  sorts  (including  gloves  in  exports 
and  saddlery  in  imports)  . 

1,422' 
1,903' 
451' 

340' 

1,400' 
1,576' 
476' 

400' 

5,901' 
370' 

1,592' 
244'* 

7,932' 
515' 

1,680' 
456' 

UNITED  STATES 
Leather  and  leather  manufactures 

2,050' 

4,290' 

1886-9 

2,410' 

1895-8 

2,700' 

GERMAN  EMPIRE 
Leather,  dressed  and  dyed   . 
Leather  wares,  except  gloves 

2,070' 
5,311' 

1895-8 

3,092' 

1895-8 

3,291' 

— 

— 

FRANCE 
Leather  wares      

5,313' 

3,073' 

— 

— 

*  Avera-'e  for  188G-9. 


As  to  glass  and  glass  ware,  the  statistics  are  as 
follows  : — 


— 

Exports 

Imports 

1885-9 

1895-9 

1885-9 

1895-9 

United  Kingdom      

1,042' 

871' 

1,648' 

2,943' 

Our  exports  have  declined,  but  those  of  Germany 
and  Belgium  have  advanced. 


Average  Annual  Exports  of  Glass  and  Glass  Ware. 


Germany 
Belgium 


1885-9 

.     1,810' 
.     1,949' 


1895-9 

2,149' 
2,990' 
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Meanwhile  the  United  States  diminished  its 
importations  from  an  average  of  1,475,0002.  over 
the  first  term  of  years  to  1,168,0002.  over  the  second. 
On  turning  to  French  trade  in  earthen  and  glass 
ware  combined,  we  find  an  average  annual  export  of 
1,540,0002.  in  the  years  1885-9,  and  2,272,0002.  in 
the  years  1895-9. 


B  2 


CHAPTEE  IX 

COMMEKCIAL    METHODS 

SELLING  is  a  trade  in  itself.  A  country  might  prove 
highly  efficient  in  manufacture  and  yet  either  fail 
to  attract  customers  on  account  of  bad  marketing, 
or  be  driven  to  export  through  foreign  houses.  It  is 
therefore  desirable  to  consider  comparatively  British 
efficiency  in  the  matter  of  marketing,  since  our  object 
in  this  work  is  to  explain  England's  position  in  the 
world's  trade  as  well  as  to  measure  our  productive 
capacities  against  those  of  other  nations.  Commer- 
cial and  industrial  functions  must  be  sharply  distin- 
guished ;  and  it  is  especially  necessary  to  isolate  the 
former  for  examination  in  these  days,  in  which  the 
specialisation  of  ( dealing ' — that  is,  of  commercial 
functions — has  become  so  prominent. 

An  interesting  memorandum  on  British  trade 
methods,  which  contained  the  opinions  of  our  diplo- 
matic and  consular  officers  abroad  as  expressed  in 
their  reports  since  1896,  was  presented  to  the  Houses 
of  Parliament  in  1898.  In  that  memorandum  special 
emphasis  was  laid  upon  the  following  causes,  among 
others,  as  having  tended  to  place  British  trade  at 
a  disadvantage  :  the  disinclination  of  British  traders 
to  supply  a  cheaper  class  of  goods,  to  take  small 
orders  at  first,  to  study  customers'  wishes,  to  adopt 
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the  metric  system  in  calculations  of  quantity  and 
cost,  and  to  grant  credit  facilities ;  the  scarcity  of 
British  travellers  in  comparison  with  those  of  other 
nationalities,  and  their  ignorance  of  the  languages 
prevailing  in  the  countries  which  they  visited.  The 
question  of  packing  to  suit  the  convenience  of 
customers  was  also  touched  upon  in  the  memoran- 
dum (it  was  asserted  that  British  methods  of  packing 
were,  on  the  whole,  inferior  to  German  and  American 
methods) ;  and  in  addition  mention  was  made  of  high 
freights  on  British  lines  of  steamers,  and  the  fre- 
quency with  which  strikes  at  home  unsettled  our 
foreign  trade.  The  importance  of  those  who  are 
engaged  in  our  export  trade  making  some  acquaint- 
ance with  the  business  methods  of  other  countries 
was  urged,  and  it  was  asserted  that  the  practice  of 
sending  young  Germans  all  over  the  world  to  learn 
their  business  had  greatly  assisted  Germany  in 
pushing  her  trade. 

Let  us  consider  some  of  these  points  in  detail,  so 
far  as  they  may  be  regarded  as  commercial  in  charac- 
ter. Firstly,  there  is  the  disinclination  of  British 
houses  to  supply  cheaper  qualities  of  goods.  Certain 
markets  are  lost  to  us  in  consequence — much  of  the 
Eussian  market,  for  instance,  where  British  goods 
are  unsuitable  '  owing  to  their  being  too  expensive 
for  the  market,  which  is  open  for  cheaper  and  more 
showy,  if  inferior  goods.'  This  passage  explains 
perhaps  why  Mr.  Foster  Fraser  found  no  English 
consul  at  Vladivostock.  Obviously  it  must  be  left 
to  British  manufacturers  to  decide  whether  it  would 
pay  to  start  what  might  be  in  effect  new  manufactures, 
and  produce,  against  the  competition  of  Germany  and 
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America,  the  light,  cheap,  and  showy  goods  which 
serve  their  purpose  for  a  time.  The  retort  made  by 
some  British  manufacturers  that  they  had  no  desire 
to  establish  reputations  as  the  makers  of  the  sort 
of  goods  which  were  winning  some  of  the  poorer 
markets  is  unanswerable,  and  it  is  in  addition  a 
welcome  sign  of  some  healthy  pride  still  being  felt 
here  in  the  quality  of  our  products. 

Agricultural  machinery  is  frequently  given  in 
these  consular  reports  as  an  example  of  a  line  of 
goods  in  the  exportation  of  which  Americans  and 
Germans,  particularly  the  former,  are  leaving  us 
behind.  To  this  we  have  already  referred  in  the 
chapter  on  machinery.  It  would  be  remarkable 
indeed  if  England,  with  its  own  peculiar  agricul- 
tural system,  could  build  as  cheaply  as  America  the 
kind  of  implements  which  are  in  use  all  over  America, 
and  are  demanded  in  large  quantities  for  similar  work 
in  other  parts  of  the  world.  It  is  well  for  us  to  be 
informed  that  cheap  goods  are  selling  where  English 
goods  are  not  selling ;  but  it  must  be  left  to  English 
houses  to  decide  upon  their  next  steps.  To  build 
machinery  to  last  like  the  tombs  of  the  Pharaohs 
is  as  foolish  as  to  build  as  if  to-morrow  we  died. 
In  constructing  all  sorts  of  appliances  the  producer 
should  bear  in  mind  that  the  future  will  see  advance 
and  invention  as  the  past  has  done.  Sometimes  the 
Englishman,  with  his  solid  taste,  does  not  adequately 
realise  that  things  may  be  too  good  for  their  purpose  : 
yet  one  would  preach  only  with  the  greatest  caution 
the  doctrine  of  making,  instead  of  the  best,  things 
that  will  c  just  do  ' ;  things  that  will  '  just  do  '  gene- 
rally will  l  just  not  do,' 
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As  regards  the  assertion  that  British  houses  are 
not  content  with  small  orders,  there  is  probably  much 
truth  in  what  our  consuls  have  said.  The  small 
order  leads  up  to  the  big  order,  and  business  that  is 
once  refused,  because  in  some  particular  year  it  may 
have  been  inconvenient,  cannot  be  easily  resumed 
again.  Yet,  on  the  other  hand — for  there  are  generally 
two  sides  to  all  these  questions — it  may  be  that  in 
many  cases  the  small  order  is  not  worth  having,  and 
it  may  not  lead  to  trade  in  appreciably  larger  quan- 
tities, and,  as  a  rule,  it  is  not  worth  having  if  the 
goods  are  to  be  produced  in  accordance  with  special 
instructions.  Many  of  our  big  works  are  not  adapted 
to  turning  out  small  quantities  of  goods  of  special 
design,  and  it  might  not  pay  to  render  them  suit- 
able for  such  a  kind  of  business.  Large  British  firms 
will  not  meet  willingly,  promptly,  and  cheaply  the 
special  needs  of  small  customers ;  but  are  there  no 
small  firms,  who,  though  glad  to  do  so,  have  not  suc- 
ceeded in  making  their  readiness  known  ?  and — we  put 
forward  the  suggestion  with  diffidence — might  not  a 
higher  degree  of  adaptability  in  our  great  industries 
in  small  matters  of  this  kind  react  on  their  capacity 
to  maintain  their  efficiency  at  the  highest  level 
attainable  in  each  period?  There  are  two  ideals 
before  the  producer  :  the  one  to  reach  the  lowest  cost 
of  production  by  the  large-scale  organisation  of  exist- 
ing methods ;  the  other  to  keep  a  business  always 
half-grown,  so  to  speak,  and  therefore  ready  to  assume 
change  at  any  point.  In  the  former  case  is  not  the 
industry  in  danger  of  becoming  lifeless,  mechanical, 
stereotyped  ?  In  the  latber,  may  not  too  great  a  sacri- 
fice of  cheap  production  in  the  present  be  made  for 
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the  future  ?  There  we  must  leave  the  matter,  but 
not  without  recording  our  impression  that  adaptability 
— sensitiveness  to  variations  in  the  environment  and 
rapid  and  nicely  adjusted  reactions  to  meet  them 
completely — adaptability  to  different  quantities  and 
qualities  of  output,  to  changes  in  methods  and  in 
the  conditions  of  supply  and  markets,  capacity  to 
undertake  orders  which  must  be  executed  speedily 
or  not  at  all,  will  prove  an  increasingly  important 
element  in  industrial  efficiency.  England  for  nearly 
the  first  three-quarters  of  the  nineteenth  century 
held  a  position  of  remarkable  security ;  but  now  a 
sharpened  home  competition  is  supplemented  by  keen 
and  effective  foreign  rivalry,  the  numbers  of  new 
commodities  have  awakened  capacities  to  feel  new 
needs,  and  industries,  unless  they  be  cut  off  from  the 
inspiration  of  living  in  a  progressive  world,  must 
ultimately  prove  ready  to  react  at  all  points  on  the 
fluctuations  of  demand  and  the  conditions  of  trans- 
port and  production  at  home  and  elsewhere. 

The  British  producer,  we  are  told,  will  not  study 
the  needs  of  his  customers  so  assiduously  as  the 
German  producer.  English  travellers  will  spend 
time  fruitlessly  trying  to  convince  customers  that  they 
are  wrong  in  requiring  the  special  kinds  of  goods 
which  may  really  be  essential  if  the  customer's  needs 
are  to  be  satisfactorily  met.  But  there  is  something 
to  be  said  for  the  English  traveller  and  his  supposed 
folly.  The  cost  of  production  might  be  raised  quite 
disproportionately  if  only  a  small  alteration  were 
effected  in  the  character  of  the  goods  being  offered ; 
and  there  are  other  considerations  to  be  weighed. 

In  many  little   ways  it    is    made    difficult  for 
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foreigners  to  buy  from  us.  For  instance,  take  the 
following,  extracted  from  the  report  of  our  consul 
at  Bilbao  in  1901.  In  an  English  price  list  of 
provisions  and  groceries  printed  in  Spanish,  all  the 
values  were  expressed  in  English  money  and  all  the 
weights  were  given  in  pounds  and  ounces.  Moreover, 

these  conditions  of  sale  were  stated : — '  Messrs. 

will  not  hold  themselves  responsible  for  fines  or 
claims  imposed  by  foreign  Governments  on  account 
of  imperfect  descriptions  or  errors  of  any  kind. 
Purchasers  are  begged  to  examine  all  merchandise 
before  shipment,  after  which  no  claim  will  be 
recognised,  as  every  article  is  guaranteed  good  and 
sound  in  shipment.'  Any  Bilbao  buyer  would  have 
been  compelled  to  be  represented  by  an  agent  at  the 
port  of  shipment,  and  he  would  have  been  required, 
in  addition,  to  pay  any  penalty,  which  might  be 
severe,  on  errors  of  description  made  by  the  sellers. 
No  prudent  man  would  undertake  such  a  risk. 

*  Suiting  the  customers'  convenience  is  a  point 
that  the  Consuls  say  cannot  be  urged  too  much 
as  a  means  of  pushing  foreign  trade.  Some  of 
the  practical  ways  of  doing  so  which  are  in  vogue 
among  other  nations  may  be  mentioned  here.  The 
foreigner  does  everything  in  his  power  to  save  his 
customer  trouble.'  A  fixed  price  is  quoted  for  goods 
delivered  duty  free  at  the  quay  of  a  port  or  in 
any  particular  town  abroad,  which  includes  freight, 
shipping  charges,  packing,  and  any  other  expenses 
up  to  that  point.  The  price  is  stated  in  catalogues 
in  the  languages  and  currencies  of  other  countries. 
A  purchaser  abroad  is  thereby  enabled  to  see  at  a 
glance  what  the  articles  will  cost  him  when  delivered. 
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1  Our  usual  practice  is  merely  to  give  in  English  the 

cost  of  the  article  at  the  home  manufactory,  and  in 

English  money,  an  almost  exactly  opposite  system, 

which  leaves  the  buyer  to  discover  for  himself,  if  he 

can,  a  work  which  he  will  often  not  take  the  trouble 

to  do,  what  the  cost  of  that  article  will  be  when  it 

reaches  him,  after  paying  freight,  shipping,  packing, 

and  other  charges,  &c.,  and  what  the  cost  in  I.  s.  d. 

is   equivalent   to   in   his   own   currency.     These  all 

involve    nice    calculations     which     some    would-be 

purchaser  may  not   be  capable  of  performing,  and 

which  in  any  case  require  considerable  labour  and 

inquiry.      The    chief    cause    of    success   in   foreign 

competition  is  the  greater  attention  paid  abroad  to 

the   art  of  exactly   suiting   the   foreign   customer's 

pocket,   taste,   and   convenience — an    art   in   which 

foreign     nations    pre-eminently    excel.'      However, 

British  houses  are  sometimes  requested  not  to  quote 

delivery   prices,   since    they   might    not   know    the 

cheapest  way  of  passing  goods  through  the  customs 

— the  goods  might  not  be   classified  by  officials  in 

the  most   favourable   manner.     But  it  is   not   wise 

to    give    in    any   catalogues    English   weights   and 

measures ;    one  might   as   well   state  the  dates  for 

delivery  in  Ides  and  Kalends.     Upon  this  point  we 

shall  quote   only  the  Consul  at  Naples.      '  It   does 

seem  absurd  that  the  first   commercial   nation   in 

the  world   should  measure   their   horses   by   hands 

and  their  dogs  by  inches,  their  cloth  by   ells   and 

their  calico  by  yards ;  that  such  impossible  numbers 

should  come  into  their  square  measure  as  30J  and 

4,840 ;   and  in  their   measure   of   solidity   as  1,728. 

And  the  weights   are   worse   still.      It  can  never 
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be  too  much  impressed  upon  British  trade  that  all 
goods  for  sale  on  the  Continent  should  be  marked 
in  metres  and  kilogs.,  and  all  catalogues  sent  to  the 
Continent  should  be  in  a  language  "  understanded 
of  the  people." 

The  introduction  of  a  new  system  of  weights  and 
measures  into  a  country  is  no  easy  matter.  Reform 
is  kept  back  by  the  customs  of  the  people — forty 
years  after  the  metric  system  had  been  adopted  in 
France  penalties  had  to  be  imposed  on  those  em- 
ploying the  discarded  standards  of  measurement- 
and  by  the  cost  of  altering  all  the  existing  weights 
and  measures,  and  in  addition  the  machinery  which 
has  been  constructed  to  work  on  other  units  ;  but 
that  the  obstacles  in  the  way  of  change  are  not 
insuperable  is  evident  from  the  spread  of  the  decimal 
system  over  almost  all  parts  of  the  Continent.1  The 
United  States  is  in  the  same  position  in  this  matter 
as  England,  but  the  United  States  is  not  involved 
in  the  same  amount  of  trade  with  the  continent 
of  Europe  as  the  United  Kingdom.  America's  best 
customer  and  provider,  namely  the  United  Kingdom, 
uses  the  same  system  as  herself. 

As  to  credit,  after  the  recent  experience  of  certain 
German  houses  which  had  pushed  trade  too  much 
upon  this  system,  little  is  to  be  said,  and  that  little 
must  be  said  cautiously.  Credit  rules  the  modern 
world;  without  it  our  economic  organisation  would 
be  less  complex,  commodities  would  be  dearer,  and 
our  wants  would  be  less  fully  satisfied ;  without  it, 
moreover,  unendowed  capacity  would  find  itself  almost 

1  See  Keportsfroni  H.M,  representatives  abroad  on  the  metric  system, 
Parts  I.  and  II.,  1900  and  1901, 
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powerless  to  push  its  way  into  the  place  of  established 
incompetency ;  yet  in  relying  upon  it  we  live  over  the 
craters  of  innumerable  volcanoes.  Credit  may  be 
granted  too  readily.  When  attempts  are  being  made 
to  extend  its  influences  to  less  economic  states,  credit 
itself  is  pushed  only  at  the  greatest  risks,  for  credit, 
if  forced,  almost  inevitably  defeats  its  objects  by 
causing  irresponsibility  and  therefore  distrust ;  but 
efforts  to  strengthen,  develope,  and  organise  the  con- 
ditions of  sound  credit  cannot  meet  with  any  but  the 
best  results.  Possibly  we  trust  our  foreign  customers 
in  new  markets  so  far  as  the  dictates  of  prudence 
permit  us  to  go  ;  but  do  we  offer  them  the  conditions 
of  being  trusted  further  ?  Sound  credit  is  based  on 
knowledge,  and  there  can  be  little  credit  that  is  not 
gambling  in  markets  where  the  eye  of  the  agent  is 
not  continuously  present.  Catalogues  may  advertise  a 
British  firm,  without  bringing  about  the  sale  of  many 
goods,  since  credit  might  be  needed  for  the  purchase 
of  goods,  and  the  firm  which  is  not  represented  in  the 
locality  should  take  few  risks.  Credit  may  co-exist 
with  penury,  but  organisation  is  needed  to  direct  it 
in  such  a  way  as  to  render  it  of  appreciable  economic 
value.  '  People's  Banks  '  have  proved  successful  on 
so  grand  a  scale  abroad  because  Schulze  and  Eaif- 
feisen  discovered  the  secret  of  eliciting  and  aggregat- 
ing small  credits.  Trading  houses  engaged  in  open- 
ing up  new  markets  might  learn  useful  lessons  from 
studying  the  systems  which  have  done  so  much  to 
vitalise  the  farming  and  small  industries  of  Germany 
and  Austria. 

A  lavish  distribution  of  catalogues  is  no  substitute 
for  resident   representatives   or   even  for  travellers. 


253 


No  catalogues  can  speak  with  the  tongues  of  gifted 
commercial  travellers.  For  the  want  of  English 
agencies,  for  example,  it  is  alleged  that  British  goods 
are  being  excluded  from  Italian  markets.  The 
following  figures  have  recently  been  put  forward : — 

Figures  published  by  the  Swiss  Government  as  to  travellers  who 
entered  Switzerland  in  1899,  so  far  as  they  were  obtainable. 

Travellers  for  German  houses  in  Switzerland  3,828  during  1899. 


French  „ 

Italian  „ 

Austro-Hungarian 
Belgian  „ 

British 


1,176 

350 

183 

44 

28 


5,609 

(From  Consular  Report,  Bilbao,  1901.) 
Commercial  travellers  for  houses  of  foreign  nationality  who  entered 


Spain  by  Port  Bon,  Bilbao,  or  Irun  in  1900. 

French . 
German 

Austro-Hungarian 
Swiss    . 
British  . 
Italian  . 
Belgian 


128 
52 
9 
8 
3 
8 
2 

2T5 


These  tables  might  prove  very  misleading. 
Germany,  France,  Italy,  and  Austria  all  lie  contigu- 
ous to  Switzerland,  for  example,  and  French  is  the 
language  of  parts  of  Switzerland  and  German  of 
other  parts.  Moreover,  much  English  business  is 
done  through  agencies  instead  of  through  travellers, 
and  it  is  said  that  the  latter  as  a  rule  would  have  no 
occasion  to  visit  the  consulates ;  and  their  presence 
would,  therefore,  remain  unknown.  Besides,  it  must 
be  remembered  that  some  of  our  exporting  is  done 
through  foreign  houses  established  in  England. 
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In  too  many  cases  our  travellers  are  bad  linguists, 
or  even  talk  no  language  but  their  own.  *  It  is 
pitiable,5  wrote  our  Consul  at  Naples,  'to  see  the 
British  commercial  traveller  stumbling  along  with 
an  interpreter,  while  his  German  competitor  is 
conversing  fluently.'  Local  British  traders,  Mr. 
Eansome  tells  us  in  his  '  Japan  in  Transition,'  speak 
less  Japanese  and  associate  less  with  the  people 
than  any  other  foreign  residents.  Hence  some 
British  firms  employ  German  commercial  travellers, 
who,  perhaps,  represent  also  German  houses.  The 
result  is  said  to  be  only  what  one  might  expect; 
and  floods  of  catalogues  in  English,  however  well 
illustrated,  cannot  do  the  work  of  travellers  who 
know  their  business.  Such  catalogues  are  said  to 
be  taken  by  their  recipients  to  the  agencies  of 
German,  French,  and  other  firms  for  explanations 
and  information  as  to  the  complete  cost  to  the  buyers 
of  the  goods  described,  and  naturally  the  foreign 
firms  are  found  to  supply  articles  for  the  same  purpose 
at  as  low  a  price  at  least. 

Certainly  the  German  commercial  traveller  is  a 
good  man  of  business,  and  unequalled  as  a  linguist. 
The  commercial  enterprise  of  Germany  was  displayed 
recently  in  a  striking  fashion  in  South  Africa :  no 
•sooner  was  peace  proclaimed  than  German  agents 
seeking  orders  for  machinery  and  tools  seemed  to 
spring  up  on  all  sides.  To  the  excellent  selling 
powers  of  our  foreign  rivals  we  must  attribute  the 
facts  that  leather  goods  have  recently  been  exported 
direct  to  the  Cape  from  this  country  through  German 
shipping  houses,  and  that  orders  for  goods  to  be  ex- 
ported to  Chili  and  Argentina  have  come  very  largely 
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through  Hamburg  or  Paris.1  But  of  all  travellers, 
Americans,  except  as  linguists,  are  perhaps  the  most 
successful  at  the  present  time.  The  American  is  a 
splendid  salesman ;  and,  if  he  is  trying  to  make  a 
market  for  goods  the  purposes  of  which  require  ex- 
planation, he  is,  as  a  rule,  a  technical  expert  also. 
Engineering  firms  in  the  United  States  appoint 
frequently  as  travellers  intelligent  and  trained  arti- 
sans :  they  are  supplied  with  excellent  catalogues, 
and  are  well  supported  by  their  firms.  American 
agents  will  guarantee  and  persuade  and  offer  to 
take  risks  in  the  names  of  their  firms  until  hesitating 
customers  are  left  with  no  reasonable  option  but 
to  buy.  This  matter  we  have  discussed  at  some 
length  elsewhere,2  and  there  appears  to  be  a  case 
for  the  manufacturer  to  examine  into.  Further,  it 
would  be  of  value  to  consider  how  far  in  each 
industry  the  economies  are  with  the  specialised 
trading  firm,  and  how  far  with  manufacturers  sell- 
ing through  travellers. 

1  Leatlier  Trades  Review,  February  13,  1903. 
3  See  p.  130. 


CHAPTEB  X 

RAILWAYS 

SINCE  the  conditions  of  internal  communication  are 
of  fundamental  importance  to  a  country's  economic 
activities,  some  account  of  the  railway  systems  of 
this  country  and  other  leading  countries  ought  to  be 
given  in  this  work.  In  attempting  such  an  account 
we  have  confined  our  remarks  almost  entirely  to 
freight  traffic  in  general,  omitting  any  mention  of  the 
passenger  service  and  the  conveyance  of  parcels, 
since  we  are  dealing  here  with  railways  chiefly  in  so 
far  as  they  subserve  the  great  industries.  Much  that 
we  have  to  say  unfortunately  is  unavoidably  negative 
in  character,  and  relates  partially  to  the  difficulty  of 
drawing  comparisons  and  the  errors  into  which  the 
investigator  who  tries  to  hasten  to  a  positive  con- 
clusion is  liable  to  fall.  A  far  more  exhaustive  and 
direct  investigation  than  we  are  able  to  make  would 
be  needful  to  settle  at  all  exactly  the  real  costs  of 
railway  services  in  different  countries,  the  efficiencies 
displayed  in  the  provision  of  these  services,  and  the 
charges  all  round  that  are  made  for  them.  We  have 
aimed  also  at  explaining  in  this  chapter  some  of  the 
divergences  that  exist  between  the  railway  systems 
that  prevail  in  different  places. 
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In  the  table  annexed  the  mileage  of  lines  in 
different  places  is  stated : — 


At  the  end  of  1897.1 

Total  mileage  .... 
United  States  .... 
Germany  ..... 
Russia  (with  Finland  and  Siberia) 

France   

Great  Britain  and  Ireland2    . 

British  India 

Austro-Hungary     .... 

Canada  

Italy 

Argentine  Republic 

Belgium 


455,010 

184,392 

29,898 

28,320 

25,689 

21,404 

21,016 

20,921 

16,694 

9,720 

9,428 

2,850 


Eailway  mileage  alone  does  not  offer  a  satis- 
factory indication  of  the  degree  in  which  railway 
enterprise  has  extended  in  different  countries,  for  a 
variety  of  reasons,  even  if  the  mileage  be  given  in 
lengths  of  single  line,  which  is  not  the  case  in  the 
table  above.  In  interpreting  statistics  of  railway 
mileage  the  magnitude  of  countries  has  to  be  taken 
into  account,  not  merely  to  show  railway  services  in 
relation  to  the  area  served — and  the  thinner  the  popu- 
lation cceteris  paribus  the  greater  is  the  length  of  rail 
required  to  further  the  same  amount  of  exchanging- 
but  also  because  in  countries  of  equal  economic  stand- 

1  In  these  returns  no  allowance  is  made  for  the  number  of  lines  on 
the  track. 

2  The  growth  of  our  railway  system  has  been  as  follows  : — 


— 

1850 

I860 

1870 

1880 

1890 

1300 

Total  mileage  in 
existence 
Mileage    added 
in      previous 
decade  . 

6,621 

10,433 
3,812 

15,537 
5,104 

17,933 
2,396 

20,073 
2,140 

21,855 
1,782 

s 
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ing  the  ratio  of  the  railway  service  to  the  country 
overlaid  determines  in  some  degree  the  nature  of  the 
system.  The  longer  the  typical  journey  the  more 
will  there  be  a  tendency  to  avoid  physical  obstacles, 
rather  than  to  overcome  them  by  engineering  opera- 
tions, and  the  greater  will  be  the  proportion  of  single 
lines.  In  short,  the  whole  system  in  such  a  case  will 
tend  to  be  laid  down  on  a  cheaper  plan.  The  popula- 
tion must  be  taken  into  account  also,  as  we  have 
already  suggested,  for  roughly  it  is  the  population  per 
square  mile  of  which  the  railway  system  is  a  function. 
'  Koughly,'  we  say,  because  it  is  questionable  how  far 
in  this  respect  countries  may  be  compared  as  a  whole. 
Countries  may  be  similar  as  regards  some  districts 
and  totally  different  as  regards  others:  to  contrast, 
for  example,  the  United  Kingdom  as  a  whole  with 
Belgium  could  only  lead  to  erroneous  conclusions, 
though  the  railway  mileage  of  England,  taken  apart 
from  the  mountains  of  Scotland  and  Wales,  and  the 
bogs  and  almost  unpeopled  tracts  of  Ireland,  when 
compared  with  that  of  Belgium,  would  afford  some 
general  idea  of  the  relative  state  of  railway  develop- 
ment. However,  again  we  must  qualify  any  con- 
clusion at  which  we  might  arrive,  for  not  only  have 
physical  features  and  the  proportion  of  population  to 
area  to  be  brought  into  our  estimates,  but  also  the 
use  made  of  the  railroad  system  when  it  is  laid 
down.  Hence  it  will  be  requisite  in  the  course  of 
this  chapter  to  institute  certain  comparisons  in  which 
statistics  will  be  of  little  or  no  avail.  Having  stated 
these  points  for  observance  we  may  now  offer  tables 
of  railway  mileage  calculated  in  proportion  to  area 
and  population  : — 
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"Railway  Miles  per  100  square  miles  about  the  end  of  1897. 

Belgium 32-2 

Saxony 29-5 

England  and  Wales 26-3 

Great  Britain       ........  24-5 

Baden.        .                 19-8 

Alsace  and  Lorraine 19-3 

Great  Britain  and  Ireland 17*5 

Germany 14*3 

Netherlands  (including  Luxemburg)   .        .        .        .  14' 1 

Switzerland 14-1 

Prussia 13-2 

France 12-4 

United  States 6-3 

Railway  Mileage  in  'Relation  to  Population. 


— 

Year  for  which 
population  is 
taken 

Railway  mileage 
at  end  of  1897 
per  100,000  of 
population 

Population  per 
square  mile 

Canada        . 

1900 

303-5 

1-8 

United  States 

1900 

241-6 

26 

Argentine  Republic     . 

1899 

209-5 

3-6 

France 

1898 

66-3 

188-5 

Germany 

1901 

52-6 

270 

Great      Britain      and 

Ireland     . 

1901 

51-7 

341-6 

Austro-Hungary  . 

1899 

46-5 

C  Austria    206-3 
\  Hungary  140'4 

England  and  Wales     . 

1901 

45-2 

About  580 

Belgium 

1899 

42-2 

533-8 

Italy    .... 

1901 

30 

293-3 

Russia    \ 

(  Eussia     49-9 

Finland  I     .        . 

1897 

27-6 

J  Finland  17'0 

Siberia  J 

I  Siberia      1-2 

British  India 

1901 

9-1 

239-4 

To  form  a  satisfactory  idea  of  the  facilities  in 
respect  of  railway  transportation  offered  to  the  inhabi- 
tants of  each  country,  apart  from  passenger  service, 
we  require  to  know  in  addition  to  railway  mileage, 
population,  and  area,  the  use  which  is  made  of  the 
permanent  way.  Thus  we  must  make  inquiries  as 
to : — 

(1)  The  work  done  reckoned  in  ton  miles.  This 

s  2 
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should  vary  roughly  as  the  population,  for  though 
the  amount  of  tonnage  moved  for  each  person  is  less 
when  the  density  of  population  is  low,  each  ton  is 
moved  on  the  average  a  greater  distance.  We  may 
notice  here  that  statistics  of  train-mileage  are  of  little 
value  for  international  comparisons  now  that  railway 
rolling-stock  and  the  length  of  trains  have  accommo- 
dated themselves  in  so  high  a  degree  to  the  peculiar 
needs  of  each  country,  though  for  comparison  of  the 
state  of  affairs  in  any  one  country  from  year  to  year 
within  a  limited  period  they  are  still  of  service. 
There  is  an  unwillingness  on  the  part  of  almost  all 
English  railway  companies  to  provide  ton-mileage 
figures  on  the  alleged  ground  of  the  heavy  cost  of 
collecting  them.1 

(2)  The  number  of  the  trucks   and  their  size. 
Clearly,  however,  the  country  with  the  largest  trucks 
is  not  necessarily  the  best  served.     To  this  question 
we  shall  return  later. 

(3)  The  average  frequency  of  the  load  of  each 
truck.     This  should    vary,   cceteris  paribus,   as   the 
density  of  population.     One  nimble   ten-ton  truck 
might  do  the  work  of  a  fifty-ton  truck. 

We  have  quoted  below   statistics   as   to   goods 
carried  and  miles  travelled  by  goods  trains  in  1901. 


— 

Goods  carried.     English 
tons 

Miles  travelled  by  goods 
trains 

'000  omitted 

'000  omitted 

United  States 

959,764' 

507,842' 

United  Kingdom 

415,952' 

173,062' 

England  and  Wales 

351,116' 

146,521' 

Germany     . 

320,840' 

172,294' 

France         . 

120,380' 

119,747' 

Belgium 

49,238' 

37,748' 

1  The  North-Eastern  Railway  Company  prepares  them  and  the  London 
and  North-Western  Company  is  reported  to  keep  them  for  private  use. 
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However,  statistics  of  tonnage  carried  and  miles  tra- 
velled by  goods  trains  may  mislead  seriously.  For 
the  goods  conveyed  may  have  been  taken  long  or 
short  journeys  on  the  average,  and  the  goods  trains, 
of  which  the  total  journeys  are  stated,  may  have 
been  large  or  small.  Again,  in  the  first  column  of 
this  table,  unfortunately,  no  allowance  is  made  for 
duplicates,  that  is,  traffic  passed  from  one  line  to 
another.  The  figures  are  arrived  at  by  adding 
together  the  tonnages  dealt  with  by  each  company. 
Hence  the  mere  amalgamation  of  companies  in  any 
one  country  would  reduce  its  figures  of  tonnage 
carried,  the  quantity  of  work  actually  done  remaining 
as  before.  To  make  these  figures  comparable  it 
would  be  necessary  to  suppose  that  the  ratio  of  dupli- 
cates to  the  total  work  done  was  roughly  the  same 
in  the  countries  considered  or  that  it  was  in  all  cases 
inappreciable ;  but  neither  assumption  are  we  in  a 
position  to  make.  The  quantity  of  duplicates  is  cer- 
tainly not  an  insignificant  amount  in  some  countries. 
In  the  United  States  in  the  year  ending  June  30, 
1901,  the  total  tonnage  dealt  with  was  returned  as 
1,089,226,440  short  tons,  but  when  duplicates  were 
excluded  the  amount  fell  to  583,692,427  tons. 

These  are  the  approximate  figures  as  to  certain 
kinds  of  rolling-stock  in  possession  of  the  railways  in 
1901 :— 


— 

Goods  and  mail  waggons 

Locomotives 

United  States 
United  Kingdom 
England  and  Wales    . 
Germany     . 

1,410,000 
698,000 
532,000 
384,000 

39,700 
21,700 
18,500 
15,800 

There  is,  in  addition,  the  rolling-stock  owned  by 
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other  businesses  to  be  taken  into  account.  In 
England  the  number  of  private  waggons  is  unusually 
high :  it  is  estimated  to  be  in  excess  of  half  a  million. 
Germany,  we  notice,  has  more  miles  of  line  than 
the  United  Kingdom  ;  but  a  larger  proportion  of  the 
German  lines  is  single.  We  possess,  however,  a 
great  many  more  trucks.  As  regards  the  size  of 
trucks,  it  is  observable  that  there  is  a  tendency  to 
introduce  waggons  of  greater  capacity  in  Germany 
as  well  as  in  the  United  States.  In  1889  the 
total  number  of  goods  waggons  in  Prussia  was 
183,000 ;  in  the  next  ten  years  it  increased  50 
per  cent.,  but  in  the  same  period  the  total  capacity 
of  the  trucks  increased  90  per  cent.  Now  15-ton 
four-wheeled  waggons  are  common,  the  old  waggons 
have  been  strengthened  to  carry  10  to  12|  tons,  and 
30-ton  waggons  are  used  for  certain  purposes.  To 
the  advance  which  has  been  made  by  England 
in  accommodating  the  carrying  capacity  of  goods 
waggons  to  English  needs,  which  are  not  necessarily 
identical  with  those  of  Germany  or  the  United 
States,  nor  even  identical  in  different  parts  of  this 
country,  we  shall  refer  later.  As  to  the  use  made  of 
rolling-stock  only  the  scantiest  figures  appear  to  be 
obtainable ;  but  official  information  has  been  furnished 
to  show  that  in  Prussia  more  work  is  now  being 
obtained  from  each  truck  on  an  average  than  here- 
tofore, partly,  no  doubt,  as  a  result  of  improved 
management,  and  partly  because  the  business  to  be 
done  has  so  increased  and  accommodated  itself  to 
the  conditions  of  transport  as  to  render  possible  this 
economy  in  use,  which  involves  a  large  saving  on 
capital  account.  In  1892  each  truck  in  Prussia  was 
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loaded  on  an  average  once  in  three  and  a  half  days, 
but  in  1899  once  in  three  days ;  in  1889  for  every 
1,000  miles  per  axle  run  loaded  535  miles  were  run 
unloaded,  but  in  1899  the  second  figure  fell  to  438 
miles.  And  with  bigger  waggons  and  heavier  trains 
have  come  more  powerful  engines.1 

Under  the  heading  of  the  use  made  of  rolling- 
stock  we  might  contrast  English  and  American 
methods  of  using  locomotives  ;  in  America  an  engine 
runs  day  and  night  except  when  it  is  stopped  for 
cleaning  or  repair ;  in  England,  as  a  rule,  the  pro- 
portion of  engines  *  dead '  to  those  '  in  steam  '  is  very 
high.  In  the  matter  of  the  use  to  be  made  of  all 
kinds  of  appliances,  whether  locomotives  or  machines 
in  factories,  there  is  much  to  be  said  for  the  sys- 
tem, whenever  it  is  at  all  possible,  even  though  it 
involve  a  somewhat  higher  capital  charge,  of  each 
man  exercising  entire  control  over  a  certain  portion 
of  the  appliances,  which  he  may  regard  as  in  a  sense 
his  own.  The  appliances  are  thereby  kept  cleaner 
and  are  worked  more  carefully  and  intelligently  so 
that  the  best  use  is  made  of  them ;  for  they  are 
regarded  with  a  sort  of  sentimental  attachment  and 
their  peculiarities  are  known. 

The  railway  systems  of  different  countries  have 
been  laid  down  at  widely  divergent  costs  per  mile. 
The  following  figures  of  the  total  cost  of  construction 
per  mile  have  been  put  forward  : — 

1896-7  £ 

Great  Britain  and  Ireland  1896  (entire  system)       .  48,393 

Holland  1896  (Dutch  railways)        ....  39,768 

Belgian  States 28,044 

Switzerland  1899  (entire  system)      ....  27,697 

1  On  the  above  see  the  Consular  Beport  on  Prussian  Bailways  of  1902. 
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1896-7 

France,  1896  (great  companies) 
Germany  (entire  system) 
Italy,  1894  (nine  lines)     . 
Belgium,  1896  (Great  Central) 
Kussia,  1896  (entire  system)    . 
United  States,  June  1897 


£ 

25,232 
20,275 
18,443 
16,024 
15,454 
12,221 


These  figures,  however,  must  not  be  taken  as 
accurate  expressions  of  the  actual  cost  of  con- 
struction. In  being  reckoned  from  the  accounts 
provided  by  railways  they  are  open  to  a  multitude  of 
errors,  and  are  in  some  cases  barely  comparable  with 
one  another.  For  example,  in  America  the  watering 
of  stock  has  taken  place  in  numerous  instances  to 
such  an  extent  that  many  authorities  regard  the 
calculation  of  cost  of  construction  from  the  nominal 
capital,  including  the  debt,  as  wholly  worthless ; 
moreover,  a  calculation  of  this  character  makes  no 
allowance  for  the  amount  of  earnings  spent  in  con- 
struction and  possibly  the  amount  of  debt  spent  on 
working  expenses.  Again,  different  systems  of 
allocating  expenses  to  revenue  and  capital  respec- 
tively prevail.  In  England,  as  a  rule,  extensions 
and  alterations  (but  not  renewals,  which  may  be 
regarded  as  necessitated  by  wear  and  tear)  are 
charged  to  capital  as  real  additions  to  the  pro- 
perty of  the  companies,  but  in  the  United  States 
all  payments  are  usually  furnished  from  revenue, 
except  such  as  are  incurred  in  laying  down  entirely 
new  tracks.  For  example,  the  present  alterations 
on  the  Pennsylvanian  line,  which  involve  such 
expensive  works  as  the  substitution  of  viaducts  for 
level  crossings,  are  being  met  wholly  out  of  revenue  ; 
in  England,  in  so  far  as  they  consisted  in  alterations 


RAILWAYS  265 

of  the  line  of  a  fundamental  character,  they  would 
be  charged  to  capital. 

But  even  if  the  actual  costs  of  construction  were 
discovered,  great  differences  would  still  be  found 
between  the  costs  of  construction  in  different  coun- 
tries, which  would  be  due  in  a  large  measure  to  the 
following  causes  : — 

(1)  Differences  in  the  cost  of  land  and  law  ex- 
penses. 

(2)  The   time  when   most  of  the  line  was   laid. 
England  pioneered  and  laid  lines  when  metal  was 
dear  and  engineering  methods  were  less  perfect  than 
they  are  to-day. 

(3)  The  nature  of  the  permanent  way,  the  pro- 
portions  of  line   with  double  track  and  more  than 
two  tracks,  and  the  number  and  magnificence  of  the 
stations.     German  cars,  for  example,  are  constructed 
to   render  platforms   unnecessary.     And  where   the 
density  of  population  is  low  the  number  of  stations  to 
a  given  length  of  line  will  tend  to  be  small. 

(4)  The  physical  features  of  the  country  traversed 
and  the  way  in  which  obstacles  are  avoided  or  sur- 
mounted. 

We  might  now  glance  at  some  of  the  features  of 
German,  American,  and  English  permanent  ways 
which  have  caused  differences  in  the  cost  of  laying 
them.  The  reasons  for  these  diverse  features  we 
shall  examine  in  more  detail  later.  On  the  Con- 
tinent and  in  the  United  States  level  crossings  are 
common,  even  in  the  environs  of  large  cities,  and 
cuttings  and  viaducts  are  infrequent.  There  is  a 
tendency,  however,  to  adopt  the  English  system  as 
far  as  possible  wherever  the  concentration  of  traffic 
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both  on  the  lines  and  across  them  has  accentuated 
the  inconveniences  of  more  primitive  arrangements. 
Again,  there  is  the  quality  of  the  road  itself.  The 
English  roads,  an  observer  from  the  United  States 
reported  in  1898,  are  superior  to  the  American  in 
solidity  of  structure.1  But  it  must  not  be  supposed 
that  roads  in  the  United  States  are  dangerously 
flimsy.  On  the  contrary,  some  of  their  permanent 
ways  appear  to  be  splendidly  solid :  a  trial  section  of 
standard  London  and  North- Western  line  was  laid  by 
London  and  North-Western  men  and  maintained  by 
them  for  the  Pennsylvanian  Company,  but  it  is  said  to 
have  given  way  under  traffic — which  beyond  question 
is  exceptionally  heavy — that  was  borne  by  the  native 
line  uninjured.  However,  Colonel  Yorke  has  pointed 
out  that  the  latest  type  of  London  and  North- Western 
line  was  probably  not  tried,  and  he  rightly  holds  that 
a  test  under  the  peculiar  conditions  of  the  Pennsyl- 
vanian road  is  far  from  conclusive. 

American  engineers  used  to  lay  down  rails  of  80  Ib. 
to  85  Ib.,  but  now  the  more  important  lines  which 
have  to  provide  for  heavy  traffic  have  adopted  the 
100-lb.  rail.  In  Germany  a  yard  of  rail  weighs  83  Ib. 
The  English  rail  for  main  lines  varies  from  85  to 
103  Ib.  the  yard,  and  the  English  railway  chair 
weighs  from  40  to  54  Ib.  In  England  the  rails  are 
held  down  by  chairs  which  are  clamped  to  the  sleepers ; 
the  chairs  to  carry  heavy  rails  have  a  base  of  105 
square  inches.  Neither  in  Prussia  nor  in  the  United 
States  are  chairs  employed :  the  rails  in  use  are  those 
known  as  '  T '  rails  or  Vignoles,  and  they  are  secured 
to  the  sleepers  by  means  of  ordinary  spikes.  The 

1  Railroad  Gazette,  February  11,  1898. 
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number  of  sleepers  to  a  given  length  of  line  is  greater 
in  America  than  here ;  probably  with  heavier  traffic 
we  should  be  compelled  to  increase  the  number  of 
sleepers.  In  America  fourteen  to  sixteen  sleepers  or 
ties  are  used  for  30  ft.  of  heavy  rail,  and  eighteen 
sleepers  for  the  same  length  of  light  rail,  whereas  in 
England  only  twelve  sleepers  at  most  are  required  for 
30  ft.  of  line.  In  Prussia  the  lengths  of  rail  are  39  ft. 
4  in.,  and  the  number  of  sleepers  to  a  length  is  six- 
teen, that  is,  a  fraction  over  twelve  to  the  30  ft. 

The  Americans  claim  that  their  roads  are  easier 
to  lay,  cheaper  to  maintain,  and  smoother  to  run 
over  than  the  English  roads,  and  that  they  are  no 
less  durable.  However,  the  superiority  of  their  sys- 
tem is  under  dispute  and  Colonel  Yorke  has  recently 
criticised  it.  He  points  out  that  though  fewer  sleepers 
are  employed  in  England,  they  are  longer — 9  ft.  by 
10  in.  by  5  in.  in  England,  as  compared  with  8  ft. 
by  8  in.  by  7  in.  in  America,  and  8ft.  10  in.  by 
6J  in.  by  10  in.  in  Prussia — and  consequently  for  a 
given  length  of  line  the  bearing  area  afforded  by 
sleepers  is  greater  here  than  in  the  United  States  or 
Prussia.  For  a  30-ft.  length  of  rail  the  bearing 
area  here  is  90  square  ft.,  whereas  in  America  it  is 
74'6  square  ft.  with  fourteen  ties,  and  85*3  square 
ft.  with  sixteen  ties.1  Again,  the  English  chair  with 
its  wide  base  affords  a  valuable  support  against 
lateral  pressure,  which  is  of  particular  importance  on 
curves  where  the  lateral  pressure  is  at  times  con- 
siderable. At  such  places  in  America,  because  of 
the  weak  resistance  offered  by  the  lines  to  lateral 
pressure,  it  is  usual  to  prop  the  rails  with  small 

1  See  note  on  next  page. 
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brackets  called  rail-braces.  It  is  also  usual  to  place 
bearing-plates  or  tie-plates  between  the  rails  and 
the  ties,  with  the  object  of  increasing  the  bearing 
of  the  rail  on  the  tie  and  affording  support  to  the 
spikes ;  but  according  to  Colonel  Yorke  these  tie- 
plates  shear  off  the  heads  of  the  spikes.  The 
weakest  point  in  American  construction  is  the  use  of 
so  primitive  an  instrument  for  holding  down  the  rail 
as  the  spike ;  in  Prussia  both  screws  and  spikes  are 
generally  used,  the  former  on  the  inside  to  prevent 
the  rail  from  turning  over,  and  the  latter  outside 
where  they  are  quite  efficacious  for  resisting  pres- 
sure outwards.  Naturally  spikes  when  used  alone 
work  loose,  and  have  to  be  frequently  driven  home 
again ;  and  each  time  they  are  forced  back  their 
hold  is  rendered  less  tenacious  than  it  was  before. 
This  defect  is  serious  in  America  even,  with  its  hard 
ties  of  oak  or  chestnut ;  but  in  England,  where 
the  sleepers  are  hewn  from  soft  Baltic  timber,  it 
would  be  fatal.  Hard  wood  is,  in  fact,  essential  to 


NOTE. — Mr.  Pratt,  in  his  work  on  American  railways,  gives  somewhat 
different  figures. 
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the  American  practice,  and  it  is  therefore  problem- 
atical whether  the  price  of  hard  wood  in  England 
would  not  render  the  American  system  as  costly  here 
as  our  own.1  In  one  small  respect  the  Americans, 
however,  have  improved  the  permanent  way,  namely, 
in  preventing  the  joints  of  the  rails  from  lying 
exactly  opposite  to  each  other.  The  joint  is  the 
weakest  part  of  the  rail  for  resisting  both  vertical 
and  lateral  pressure,  and  it  is  obviously  unwise  to 
allow  the  weak  spots  to  correspond.  In  respect  of 
ballasting,  said  Colonel  Yorke,  the  English  and 
American  lines  are  about  equally  good.2 

In  Prussia  the  sleepers  are  made,  as  a  rule,  of  oak. 
Hollow  metal  ones  have  been  tried  there  as  else- 
where, but  it  was  found  that  they  tended  to  crack 
just  outside  the  rail  on  sharp  curves ;  and,  since  the 
friction  between  the  sleeper  and  the  ballast  is  not  so 
great  when  the  sleeper  is  made  of  iron  as  when  it  is 
made  of  wood,  metal  sleepers  are  disposed  to  creep. 
Iron  longitudinal  sleepers  have  also  been  given  a 
trial  in  Germany,  but  the  lines  tended  to  spread 
and  difficulties  were  met  with  in  draining  the  per- 
manent way.  Naturally  the  spreading  of  the  lines 
is  far  less  likely  to  occur  when  each  is  fastened  to 
the  same  sleeper  which  is  placed  at  right  angles  to 
the  direction  of  the  rails.  One  objection  to  the 
wooden  sleeper  is  the  difficulty  and  cost  of  protecting 
it  against  the  weather  so  as  to  render  it  moderately 
durable.  Eecently  experiments  have  been  made  in 
Germany  to  determine  (a)  the  preservative  qualities 

1  Illustrations  of  the  English  and  the  American  method  of  holding 
down  the  rail  will  be  found  in  E.  A.  Pratt's  book  on  American  railways. 

2  On  all  the  above  see  Colonel  Yorke's  report  to  the  Board  of  Trade 
in  1903. 
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of  creosote  as  compared  with  chloride  of  zinc,  and 
(b)  the  exact  strength  of  creosote  required  to  keep 
a  sleeper  from  chemical  decay  just  so  long  as  it  can 
endure  normally  against  the  destructive  forces  of 
mechanical  action.  Herein  the  German  thorough- 
ness and  the  scientific  bent  of  the  German  mind  are 
again  exemplified.1 

We  cannot  undertake  to  decide  whether  German 
and  Belgian  traders  are,  on  the  whole,  in  a  position 
of  advantage  when  compared  with  English  traders 
in  respect  of  railway  services ;  but  we  must  remind 
the  reader  that  numerous  considerations  are  to  be 
weighed  before  it  can  be  concluded  from  the  lowness 
of  many  continental  rates  that  greater  efficiency  in 
the  performance  of  carrying  goods  overland  is  being 
displayed  abroad  than  in  the  United  Kingdom. 

(1)  The  capital  charge  per  unit  of  traffic  might  be 
higher  in  one  country  than  another  on  account  of 
circumstances  over  which  the  railways  had  no  control. 

(2)  The  ton-mile  cost  falls  with  the  length  of  the 
journey.     (3)  Station  to  station  rates  are  easily  con- 
founded with  rates  including  collection  and  delivery ; 
the  latter  are  more  usual  in  this  country  than  else- 
where.   (4)  The  promptness  expected  in  delivery  must 
be  taken  into  account ;  with  this  point  we  shall  deal 
in  some  detail  later.     (5)  No  general  conclusion  can 
be  based  on  the  comparison  of  a  few  rates,  since  the 
principles  underlying  the  determination  of  rates  are 
such  that  for  similar  work  the  charges  might  be  higher 
in  one  place  than  in  another,  even  with  the  work  being 
done  under  the  same  system.     (6)  Preferential  rates 
might  almost  be  regarded  as  the  rule  rather  than  the 

1  As  to  details,  see  Embassy  Report  on  Prussian  Railways  of  1902. 
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exception  in  Germany,  and  (7)  special  rates  are 
charged  for  goods  despatched  in  large  quantities. 

In  Prussia,  while  about  17  per  cent,  of  the  ton- 
mileage  is  despatched  under  special  rates,  as  much 
as  63  per  cent,  is  charged  preferential  rates.  Pre- 
ferential rates  are  officially  described  as  '  applicable 
to  agricultural  and  industrial  products,  and  intended 
to  assist  and  facilitate  import  and  export,  and  increase 
the  traffic  of  the  country ' ;  and  inasmuch  as  almost 
all  the  German  broad-gauge  railways  are  under  State 
(but  not  Imperial)  control,  their  charges  can  be  ar- 
ranged in  this  way  to  encourage  or  discourage  certain 
trades  as  Ministers  may  think  best.  The  preferential 
rates  may  in  many  cases  be  regarded  as  operating  (a)  as 
bounties  to  certain  districts  to  enable  them  to  compete 
with  foreign  and  other  products  in  remote  German 
markets,  (b)  as  export  bounties — for  example  we 
may  take  the  preferential  railway  rates  accorded  in 
1890, 1895,  and  1897,  on  goods  bound  for  the  Levant, 
East  Africa,  and  Eastern  Asia  respectively,  and  the 
special  reductions  made  in  1893  and  1897  on  the 
carriage  of  iron  and  steel  goods,  (c)  to  increase 
the  traffic  on  such  lines  as  are  working  in  com- 
petition with  foreign  ones,  (d)  to  support  certain 
industries — for  instance,  iron  and  steel,  ship-building, 
the  Silesian  textile  industries,  agriculture,  (e)  to 
support  manufacture  in  general,  e.g.  the  fuel  rates 
of  1897  and  1900,  and  the  i  raw  material '  tariff,  and 
(/)  to  alleviate  the  distress  due  to  bad  harvests  and 
floods  in  certain  districts.1 

A  great  many  of  the  German  preferential  rates, 

1  Upon  this  question  see  Mr.  Gastrell's  report  on  preferential  tariffs 
in  1897,  and  the  Embassy  Eeport  on  Prussian  Eailways  of  1902. 
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however,  have  not  acted  as  positive  bounties  on  ex- 
ports and  trade  at  a  distance,  but  as  correctives  of  the 
discouragement  of  all  long-distance  trade  which  was 
brought  about  by  the  Eeform  Tariff.  In  general,  the 
idea  of  the  Eeform  Tariff,  which  was  introduced  in 
Germany  about  a  quarter  of  a  century  ago,  and  is 
we  believe  still  operative,  at  least  theoretically,  was 
that  an  equal  rate  per  ton-mile  should  be  charged, 
and,  in  addition,  fixed  amounts  per  ton  for  terminal  ex- 
penses ;  but  when  it  became  evident  that  the  terminal 
charges  would  destroy  the  short-distance  traffic,  these 
were  lowered  at  the  expense  of  the  ton-mile  rates, 
with  the  natural  result  that  the  long-distance  business 
was  overburdened.  The  opportunity  thereby  pre- 
sented for  imposing  a  further  check  on  the  importa- 
tion of  manufactured  articles  was  too  good  to  be  lost. 
The  situation,  therefore,  was  relieved  by  a  system  of 
rebates,  which  were  never  accorded  to  such  foreign 
commodities  as  entered  into  competition  with  German 
produce,  and  no  doubt  the  preferential  rates  in  some 
cases  left  the  exporter  in  the  position  which  he  would 
have  occupied  had  the  rates  been  governed  wholly 
by  the  interests  of  the  railways.1 

There  appears  to  be  no  doubt  that,  on  the  whole, 
railway  rates  are  lower  in  the  United  States  than  in 
England.  But  average  rates  and  costs,  which  are 
calculated  by  dividing  the  work  done  into  lump 
takings  or  expenses,  may  prove  highly  misleading,  in 
view  of  the  fact  that  the  average  lengths  of  haul  and 
train  capacity  vary  so  widely,  that  the  quantity  of 
work  done  at  special  rates  is  variable  also,  and  that 

1  An    account    of    the    German  Reform    Tariff  will    be   found  in 
Acworth's  Railways  and  the  Traders, 
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different  customs  prevail  as  to  the  proportion  of  col- 
lecting and  delivering  undertaken  by  the  companies. 
For  example,  the  French  have  developed  their  long- 
distance traffic  very  little  and  the  Americans  a  great 
deal,  while  in  America  the  scope  for  the  development 
of  such  traffic  is  unique  in  its  immensity.  Again  the 
English  railways  engage  in  collecting  and  delivering 
far  more  than  the  railways  of  France,  Germany,  or 
the  United  States  of  America.  However,  the  consi- 
derations stated  above  notwithstanding,  when  the 
available  evidence  is  duly  weighed  the  conclusion 
that,  on  the  whole,  railway  services  are  offered  at  a 
cheaper  rate  in  the  United  States  than  in  England 
would  seem  to  be  inevitable.  The  reader  must, 
nevertheless,  be  warned  against  supposing  that  the 
contrast  is  in  reality  so  great  as  certain  picked  figures 
would  make  it  appear  ;  and  it  must  be  borne  in  mind 
also  that  the  American  ton  is  2,000  Ibs.  only,  whereas 
the  English  ton  is  2,240  Ibs.,  and  that  figures  for 
American  transporting  are  calculated  on  the  basis  of 
the  short  ton  unless  it  is  otherwise  stated.  Probably 
Mr.  Acworth's  opinion  on  the  question  as  a  whole, 
advanced  in  1891,  still  remains  the  most  balanced 
judgment  that  has  been  passed,1  and  no  doubt  it 
corresponds  fairly  with  the  present  facts,  although 
the  Americans  have  effected  great  improvements  in 
the  last  dozen  years.  Mr.  Acworth  wrote : — '  On 
the  whole,  I  believe  that  a  fair  statement  of  the 
case  as  regards  rates,  leaving  questions  of  accom- 
modation out  of  consideration,  would  be  somewhat  as 

1  Some  recent  average  rates  and  costs  will  be  found  in  Mr.  Paish's 
book  on  the  British  railway  position ;  but  Mr.  Paish's  figures  are  liable 
to  be  misapprehended  for  the  reasons  stated  above. 

I.  T 
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follows :  The  average  American  rate,  being  charged 
mainly  on  wholesale  consignments  of  cheap  goods 
for  immense  distances,  is  immeasurably  lower  than 
ours.  On  the  trunk  lines  to  the  West  the  whole  of 
the  rates  are  kept  down  by  the  operation  of  the 
'  long  and  short  haul '  clause,  and  the  public  feeling 
which  gave  rise  to  it,  to  a  level  which,  though  by  no 
means  so  low  as  that  of  the  through  rates,  is  yet 
much  lower  than  that  prevailing  in  this  country. 
But  when  it  comes  to  the  traffic  on  branch  lines, 
in  what  may  be  called  local  distributive  service, 
or  to  the  traffic  in  perishables,  which  can  hardly 
be  brought  into  comparison  with  wheat  and  tinned 
meats,  or  to  parts  of  the  country  where  the  influence 
of  the  wholesale  through  traffic  is  but  little  felt,  the 
rates  are  at  least  up  to  the  English  standard ;  while 
for  traffic  of  the  more  valuable  descriptions  they  are 
without  question  very  considerably  higher.' 

Eecently  railway  rates  have  fallen  considerably 
in  the  United  States,  and  to-day  the  average  expenses 
per  ton  mile  and  the  average  earnings  per  ton  per 
mile  are  much  less  in  the  United  States  than  in 
England.  The  fall  in  freights  in  the  United  States 
is  due  in  a  large  measure  to  the  enormous  develop- 
ment of  long-distance  traffic ;  it  is  due  also  in  some 
measure  perhaps  (partially  as  a  consequence  of  the 
increased  quantity  of  long-distance  traffic)  to  an  en- 
largement of  the  train-load.  On  the  New  York 
Central  the  train-load  rose  from  258  English  tons 
in  1896-7  to  365  tons  in  1900-1 ;  on  the  Lake  Shore 
Eailway  it  advanced  from  119  tons  in  1872  to  224 
in  1880,  238  in  1890,  and  404  in  1900;  but  on  the 
London  and  North-Western  the  increase  was  insignifi- 
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cant,  from  59-4  in  1872  to  65*6  in  1880,  and  68'6  in 
1900,  after  a  fall  to  65'5  in  1890.1  To-day  the 
difference  between  the  train-load  in  the  United  States 
and  England  is  gigantic.  On  the  Pennsylvanian  line 
in  1900  the  train-load  was  431  tons ;  on  the  London 
and  North- Western  it  was  69  tons,  and  the  highest  in 
England  no  doubt  was  the  92'5  on  the  North-Eastern 
for  minerals  only.  The  following  are  the  train-loads 
on  other  American  lines  in  short  tons  (i.e.  2,000 
Ibs.) :— 


Atchison 

Chesapeake  and  Ohio  (revenue  load) 


Norfolk  &  Western 
Northern  Pacific  . 
Great  Northern  (U.S.A.) 


(with  company's  freight) 


242 
511 
533 
435 
328 
381 


And  these  figures  convey  a  very  inadequate  idea 
of  the  size  of  the  train  which  is  frequently  run  in 
the  United  States,  inasmuch  as  many  trains  have  to 
run  light,  especially  when  most  of  the  traffic  is  in 
one  direction.  On  certain  lines  trains  of  a  gross 
weight  of  over  2,000  to  3,000  tons  are  to  be  seen 
being  dragged  by  mammoth  engines  of  over  100  tons 
in  weight.  In  England  a  large  increase  in  the 
density  of  traffic  has  been  met  in  the  slightest 
degree  only  by  an  enlarged  train-load,  and  hence 
rates  have  not  tended  to  move  inversely  with  the 
density  of  traffic  as  in  America,  where  the  train-load 
has  been  immensely  enlarged.  For  instance,  on 
the  London  and  North-Western  an  addition  of  29'8 
per  cent,  to  the  ton  mileage  in  the  period  1880-1900 

1  India  also  has  recently  increased  its  train-load.  In  the  June  half 
of  1872  it  stood  at  113-75,  but  in  1880,  1890,  and  1900  it  had  become  148, 
202,  and  196  tons  respectively. 

T  2 
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(the  amounts  being  1,194,078,000  in  1880  and 
1,549,556,000  in  1900)  was  met  by  an  addition  of 
only  4-6  per  cent,  to  the  train-load,  which  advanced 
apparently  from  65*6  to  68*6  tons.1 

A  larger  train-load  may  mean  that  fewer  half -filled 
trains  are  run,  and  in  that  case  almost  the  whole  of 
the  increase  would  be  pure  gain ;  or  it  may  mean  that 
the  railway  management  is  adding  to  the  size  of  the 
typical  train  and  to  the  strength  of  the  locomotive. 
Other  things  being  equal,  the  train-load  should  rise  for 
the  former  reason  as  the  traffic  becomes  thicker, 
since  the  larger  the  amount  of  the  traffic  the  greater 
is  the  chance  of  its  proving  capable  of  division  into 
equal-sized  groups  for  transmission.  Filling  the 
trains  which  run  either  way,  and  discovering  the 
rates  which  will  fill  the  trains  in  such  a  manner  as  to 
yield  a  maximum  net  profit,  is  one  of  the  problems 
of  railway  management.  When  we  glance  at  the 
figures  for  England  relating  to  train-loads,  it 
certainly  appears  as  if  most  of  the  difference  could 
be  accounted  for  in  the  way  just  described,  and, 
therefore,  as  if  little  had  been  done,  the  efforts  of 
certain  companies  in  that  direction  notwithstanding, 
in  the  way  of  raising  the  weight  of  the  typical  train. 

The  economies  of  the  large  train-load  are  so  ob- 
vious as  scarcely  to  need  demonstration.  Saving 
is  effected  in  engine-drivers,  stokers,  and  guards ;  in 
signalling  and  organising  the  traffic  on  the  road  in 
general,  since  there  are  fewer  units  to  organise ;  in 
a  greater  proportion  of  paying  weight  to  dead  weight 
being  secured  in  the  case  of  each  train  ;  in  the  wear 

1  See,  as  to  these  figures  and  those  quoted  above,  Mr.  Paish's  book  on 
the  British  railway  position. 
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and  tear  of  the  permanent  way,  since  the  number  of 
stoppages,  from  which  arise  the  most  serious  damage 
to  the  road,  is  reduced ;  in  capital  invested  in 
rolling-stock,  since  the  larger  the  engines  the  less 
is  the  cost  per  unit  of  power,  within  limits,  and  the 
larger  the  waggons  the  less  is  the  expense  of  carrying 
capacity  per  unit. 

The  typical  train  could  be  enlarged  by  adding  to 
the  size  of  the  trucks  or  the  length  of  the  train  ;  but 
obviously  there  are  limits  to  the  degree  in  which  the 
length  of  the  train  could  be  increased  without  the 
trucks  being  enlarged.  Recently  some  interesting 
experiments  upon  this  question  were  made  by  Mr. 
Gaines.1  Five  trains  were  made  up  as  follows  2 :- 


— 

Size  of  Truck 

No.  of  Trucks 

Revenue  Load 

Tons 

Tons 

1 

20 

66 

1,336 

2 

25 

55 

1,354 

3 

30 

47 

1,364 

4 

40 

37 

1,527 

5 

50 

36 

1,824 

Trips  were  run  by  these  trains  over  the  same 
division  of  line,  with  the  result  that  trains  3, 
4,  and  5  consumed  about  the  same  quantity  of  coal, 
whereas  trains  1  and  2  consumed  more.  The 
fifty-ton  truck  on  a  fairly  short  train,  therefore, 
proved  the  most  economical  under  the  conditions 
which  ruled  during  these  tests ;  and  the  trucks  of 
half  and  less  than  half  that  size  were  far  the  most 
expensive.  It  is  obvious  that,  even  if  all  trucks  are 
made  of  the  same  width,  the  carrying  capacity  of  a 

1  Mr.  Gaines's  paper,  read  to  the  New  York  Railway  Club,  was  repro- 
duced in  the  Chicago  'Railway  Age  of  May  31,  1901. 

2  Quoted  from  Paish,  p.  121. 
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given  length  of  train  is  greater  the  larger  the  trucks 
of  which  it  is  made  up. 

Another  point  which  has  been  raised  is  whether 
the  long  car  on  bogies  is  best,  or  a  shorter  car  on  four 
wheels.  In  the  United  States  the  eight-wheeled 
truck  is  supplanting  the  shorter  car;  after  the  car 
has  passed  a  certain  length  mounting  on  bogies  of 
course  becomes  necessary  to  facilitate  the  taking  of 
curves  and  for  other  reasons.  Moreover,  it  is  said 
that  the  four-wheeled  truck  with  its  rigid  wheel  base 
is  more  wearing  to  the  road  and  more  taxing  to 
the  locomotive  than  the  bogie  truck.  It  is  urged 
further  that  the  bogie  truck  offers  a  larger  propor- 
tion of  paying  load  to  total  weight ;  but  recently 
the  London  and  North-Western  and  Great  Western 
Companies  have  constructed  twenty-ton  trucks  of 
the  old-fashioned  pattern  with  a  tare  of  only  eight 
tons,  which  is  about  the  same  percentage  of  dead 
weight  as  exists  in  the  American  fifty-ton  steel  cars 
mounted  on  bogies.  In  India,  where  larger  cars 
are  coming  into  use,  the  tendency  is  to  keep  to  four 
wheels  and  build  on  that  design  up  to  the  maximum 
of  carrying  capacity,  which  with  the  present  regula- 
tion diameter  of  wheels  is  about  seventeen  tons. 
An  expert  engineer,  in  a  letter  to  the  '  Statist ' 
dated  October  2,  1901,  contended  that  the  way  of 
reform  of  least  resistance  led  up  to  the  large 
seventeen-ton  truck. 

The  magnitude  of  the  truck,  the  train,  and  the 
locomotive  in  America  is  scarcely  realised  by  the 
public  in  this  country.  The  standard  type  of  car  in 
the  United  States  has  a  carrying  capacity  which 
varies  from  30  to  40  tons  of  2,000  Ibs.  each ;  fifty-ton 
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cars  are  not  unusual,  and  even  cars  with  a  carrying 
capacity  of  100  tons  and  a  total  weight  when  fully 
loaded  of  130  American  tons  are  to  be  seen.  The 
average  load  on  the  Pittsburg  Bessemer  and  Lake 
Erie  Kailroad  from  the  opening  of  traffic  in  1899  up 
to  August  24  of  that  year  amounted  to  1,644  short 
tons,  or  a  total  weight  behind  the  tender  of  2,137 
short  tons.  In  the  United  States  undoubtedly  the 
large-scale  system  pays.  For  example,  in  the  annual 
report  in  1899  of  the  New  York  Central  and  Hudson 
Eiver  Eailway  we  read :  *  The  introduction  of  twenty- 
eight  new  Mogul  locomotives,  each  capable  of  hauling 
eighty  loaded  thirty-ton  grain  cars  (making  a  gross 
weight  of  3,600  tons  for  the  train  and  its  load,  or 
2,400  tons  1  of  paying  load),  has  resulted  in  a  saving 
of  505,114  train-miles,  or  3^  per  cent,  decrease, 
although  the  volume  of  freight  traffic  was  8^  per  cent, 
greater.  Twenty  additional  locomotives  of  the  same 
type  were  ordered  towards  the  close  of  the  year/ 

That  questionings  as  to  the  efficiency  of  the 
British  service  have  been  aroused  is  not  surprising. 
Mr.  Samuel  Fay,  sometime  superintendent  of  the 
London  and  South- Western  Hallway  Company  and 
now  manager  of  the  Great  Central,  who  has  recently 
been  investigating  railroad  practice  in  the  United 
States  of  America,  before  sailing  for  home  said  to 
an  interviewer  :  l  Where  the  American  roads  are  far 
superior  to  ours  is  in  the  economical  management 
of  the  freight  traffic.  This  is  the  reason  why  they 
can  show  greater  net  earnings  while  charging  lower 
freight  rates  and  paying  higher  wages  than  our  roads. 
One  of  the  first  things  the  English  roads  will  have 

1  Short  tons  of  2,000  Ib.  each. 
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to  do  will  be  to  get  heavier  and  more  powerful 
engines  for  freight  traffic.' l  Again,  Mr.  G.  S.  Gibb, 
the  general  manager  of  the  North-Eastern  Eailway, 
has  spoken  out  with  a  directness  which  admits  of  no 
misunderstanding.  '  I  have  no  doubt,'  he  says  in 
the  Introduction  to  Mr.  Paish's  book, l  that  more  can 
be  done  in  the  direction  of  increasing  train  loads  and 
wagon  loads  in  England,  and,  further,  that  more 
will  be  done  as  soon  as  better  statistical  information 
is  ready  for  practical  use  by  the  management.7 
Again,  to  quote  the  opinion  of  one  who  did  not  see 
with  English  eyes,  the  director  of  a  German  steel 
plant,  who  was  interviewed  for  the  '  Berliner  Tage- 
blatt'  on  his  return  from  the  United  States,  said 
that  in  his  opinion  the  American  railways  surpassed 
any  others  with  which  he  was  acquainted  in  respect 
of  cheapness  and  efficiency.  Mr.  Paish  adds  that 
an  American  railroad  president,  who  had  closely 
studied  English  railways,  had  severely  criticised  them, 
in  conversation  with  him,  and  had  expressed  his 
conviction  that  much  greater  economy  and  efficiency 
could  be  reasonably  expected.2  And  something  has 
already  been  effected.  For  certain  services  larger 
trucks  have  been  introduced,  and  the  adaptation 
of  the  truck  to  the  purpose  for  which  it  is  required — 
that  is,  in  short,  a  division  of  labour  among  rolling 
stock — which  is  so  noticeable  in  America,  is  becoming 
increasingly  manifest  here. 

There  is  a  limit  to  the  extension  of  truck  capacity 
in  Great  Britain.  Our  whole  system  is  specialised 
to  suit  a  particular  type  of  rolling  stock.  Much  wider 
waggons  are  impossible,  because  they  would  leave  an 

1  Colliery  Guardian,  November  1,  1901.  2  P.  6. 
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insufficiency  of  space  for  safety  between  trains,  for  here 
the  distance  between  parallel  tracks  is  6  feet,  whereas 
it  is  7  feet  in  the  United  States.  The  huge  engines, 
standing  from  14|  feet  to  16  feet  in  height,  which  are 
used  in  the  United  States,  could  seldom  pass  under 
our  bridges  or  penetrate  our  tunnels,  since  over-bridges 
in  England  rise  as  a  rule  14  feet  3  inches  above  the  level 
of  the  rails,  whereas  in  America  they  reach  18  feet. 
Further  the  wide  American  rolling  stock  would  find 
it  impossible  to  enter  our  stations  or  pass  over  many 
of  our  bridges.  Difficulties  were  of  course  encountered 
by  enlargements  of  the  rolling-stock  in  the  United 
States,  but  they  presented  there  a  much  less  formid- 
able obstruction.  In  England,  again,  the  general 
introduction  of  the  larger  truck  and  longer  train  would 
prove  very  costly,  since  turn-tables,  weigh-bridges, 
goods-yards  with  their  sharp  turnings  and  sidings — 
the  number  of  which  is  legion  on  the  British  system, 
which  reaches  with  its  ramifications  to  the  very  doors 
of  innumerable  factories  and  warehouses — are  accom- 
modated to  the  small  truck  and  short  train.  More- 
over, the  possession  of  so  much  of  the  freight  rolling- 
stock  and  of  innumerable  sidings,  yards,  and  turn- 
tables by  private  persons  stands  in  the  way  of 
fundamental  changes.  Lastly,  we  must  observe  that 
larger  or  wider  trucks  would  mean  much  heavier 
trains,  and  that  numbers  of  our  bridges,  in  addition 
to  proving  too  narrow  for  the  wider  truck,  would  be 
incapable  of  bearing  the  additional  weight.  But 
many  of  these  arguments,  it  might  be  said,  applied 
to  reform  in  the  United  States.  They  did  not, 
however,  apply  in  the  same  degree.  The  mass  of 
the  American  lines  is  much  cheaper  per  mile,  and 
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an  enormous  proportion  of  the  track  is  single ;  the 
permanent  way  winds  more  to  avoid  the  necessity 
of  embankments,  cuttings,  viaducts,  and  tunnels ; 
and  the  bridges  are  less  costly  structures.  Hence 
the  adaptation  of  the  railroad  to  much  larger  trains 
would  necessitate  a  far  greater  destruction  of  un- 
exhausted capital  in  England  than  in  the  United 
States.  A  change  which  might  be  economical  there 
would  be  foolish  here.  Besides,  it  is  open  to  question 
whether  in  many  cases  it  is  not  cheaper  to  run  many 
light  trains  by  a  direct  route  over  a  costly  viaduct 
than  a  few  heavier  trains  over  an  even  costlier 
viaduct,  or  by  a  roundabout  route  which  avoids  the 
necessity  of  a  viaduct.  The  argument  in  this  para- 
graph, it  must  be  noted,  has  no  bearing  on  the 
extension  of  truck  capacity  within  certain  limits,  and 
there  seems  to  be  no  doubt  that  ultimately  many  of 
our  turn-tables  and  sharp  corners  will  have  to  be 
removed.  Much  of  the  British  system,  which  was 
designed  for  an  earlier  age  and  simpler  business,  will 
in  course  of  time — but  not  suddenly — be  swept  away 
to  make  room  for  arrangements  by  which  labour  is 
saved,  and  the  rapid  handling  of  traffic  is  facilitated. 
British  goods-yards  are  certainly  not  equal  to  such 
American  yards  as  might  fairly  be  compared  with 
them  in  respect  of  design  and  labour-saving  arrange- 
ments, but  probably  the  high  efficiency  of  the  average 
British  railway  man  keeps  the  cost  of  handling 
reasonably  low  notwithstanding.  Much  that  was 
said  above  as  to  our  ship-building  yards  might  be 
said  with  equal  truth  of  our  railway  goods-yards. 

There   are  two  questions  to  consider :  the  first, 
Would  it  pay  to  adopt  a  much  larger  train  if  we  were 
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starting  afresh  ?  the  second,  Would  it  pay  to  intro- 
duce much  larger  trains  by  making  alterations  in 
our  existing  system  ?  Mr.  C.  J.  Owen,  the  general 
manager  of  the  London  and  South- Western  Railway, 
has  answered  the  first  question  in  the  affirmative, 
but  not  the  second.1  We  are  '  hampered  by  our 
inheritance ' ;  but  it  does  not  therefore  follow  that 
it  would  have  been  wiser  to  have  prepared  in  the  past 
for  the  use  of  a  larger  train  in  the  future,  or  to  have 
worked  the  goods  traffic  with  higher  capacity  waggons 
in  the  past  had  that  been  possible.  And  we  are  not 
so  sure  that  the  first  question  can  be  answered 
unhesitatingly. 

While  somewhat  larger  trains  might  prove 
economical  in  England,  it  seems  unlikely  that  so  big 
a  train  as  that  which  is  becoming  typical  in  America 
would  suit  English  requirements.  The  unit  of  load  on 
a  railway  system  will  vary  with  the  frequency  of  the 
service,  and  the  latter  will  vary  as  the  distances  to 
be  traversed.  Every  person  knows  that  if  he  purchase 
some  commodity  from  a  shop  near  at  hand  he  will 
buy  in  smaller  quantities  than  if  he  purchase  from 
a  shop  several  miles  away.  If  the  distance  to  be 
traversed  in  marketing  is  great,  every  effort  will  be 
made  to  save  journeys  by  buying  in  stores.  This 
statement  may  be  generalised ;  it  applies  throughout 
business,  and  the  explanation  is  simple.  To  buy 
in  small  quantities  is  a  convenience,  and  it  is  fre- 
quently worth  the  cost  of  making  a  few  extra  journeys 
to  secure  it.  But  if  the  journeys  are  long  the  cost 
in  many  cases  becomes  more  than  the  convenience 
is  worth.  Hence  an  American  producer  will  find  it 

1  International  Railwaj-  Congress,  1900. 
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economical  to  have  an  amount  of  capital  locked  up 
in  stores  which  have  had  to  be  carried  long  dis- 
tances, when  an  English  producer — who  is,  as  a 
rule,  nearer  the  home  market  in  which  he  buys — will 
find  it  most  satisfactory  to  pay  a  little  extra  on 
transport  with  the  object  of  avoiding  the  locking  up 
of  capital  and  the  cost  of  storage.  Hence  large-scale 
production  offers  greater  advantages  over  production 
on  a  small  scale  in  America  than  in  England.  For 
other  reasons,  also,  the  typical  business  tends  to  be 
larger  in  the  United  States  than  in  England,  and 
this  reacts  on  transportation  and  necessitates  a  larger 
normal  load.  Thus  on  the  side  of  the  traders  the 
conditions  in  America  have  brought  about  a  system 
of  infrequent  purchases  in  large  quantities. 

Hence  there  has  sprung  up  in  the  United  States 
a  railway  system  which  in  many  instances  does  not 
permit  of  frequent  deliveries.  The  United  States 
possesses  over  200,000  miles  of  railway,  whereas  the 
United  Kingdom  contains  an  amount  which  is  only 
between  one-ninth  and  one-tenth  as  much ;  but  the 
proportion  of  line  which  is  double  or  more  is  enor- 
mously greater  in  England  than  in  the  United 
States.1  Very  frequent  services  cannot  be  attained 
over  a  single  line,  nor  can  rapid  services.  More- 

1  Complete  figures  are  not  procurable,  but  the  following  have  been 
furnished  us  by  Mr.  Dewsnup,  who  kindly  read  this  chapter  and  made 
suggestions  on  his  return  from  investigating  railway  matters  in  the  United 
States.  The  total  mileage  of  the  United  Kingdom  reckoned  in  single 
track  was  about  36,500  at  the  end  of  1902.  These  figures  do  not  cover 
sidings.  There  are,  therefore,  some  14,500  lines  of  additional  single  track 
in  the  United  Kingdom  on  the  roads  alone.  In  the  United  States,  on 
125,000  miles  of  line  examined,  out  of  the  204,000  miles  in  existence, 
some  15,500  miles  of  additional  track  were  discovered,  excluding  freight- 
yard  tracks,  sidings,  and  spurs. 
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over,  the  less  dense  the  traffic  the  less  will  it  pay  to 
make  the  line  run  direct  at  the  cost  of  expensive 
engineering  operations.  The  directness  of  the  route 
is,  roughly,  a  function  of  the  population  per  square 
mile,  and  upon  this  depends  also  the  singleness  or 
doubleness  of  the  line.  Numerous  illustrations  could 
be  found :  as  a  single  instance  we  may  take  the 
following.  In  one  of  some  recent  articles  in  the 
'  Times '  on  American  railways  we  read  that  a  '  pas- 
senger who  travels  on  the  main  line  of  the  Pennsyl- 
vania may  observe  in  the  valley  of  the  Juniata,  in 
some  places  side  by  side,  (1)  the  original  single  line 
bought  forty  years  back  by  the  company  from  the 
State  of  Pennsylvania,  winding  almost  along  the  bed 
of  the  stream ;  (2)  a  first-  class  double  line,  substituted 
for  it,  but  still  with  a  good  many  curves  and  kinks  ; 
(3)  the  main  line  of  the  present  day,  as  straight  and 
as  solid,  built  one  might  say  in  as  monumental 
a  fashion,  as  though  it  had  been  constructed  by  Brunei 
himself.'  No  more  convincing  single  instance  could 
be  quoted  to  indicate  that  lines  in  sparsely  peopled 
places  tend  to  be  laid  light,  single  if  long  and  crooked 
if  the  land  is  broken,  and  to  grow  solid  and  strong, 
double  and  straight.  Eoughly,  one  might  say  that 
the  capital  expenditure  per  mile  on  the  permanent 
way  varies,  other  things  being  equal,  directly  as  the 
population  and  inversely  as  the  area  served. 

In  a  thinly  populated  country  slow  and  heavy 
trains  must  be  looked  for.  Moreover,  less  promptness 
in  delivery  must  be  expected,  since  considerable 
economies  would  result  from  waiting  until  a  full 
load  could  be  secured  for  a  large  train  without  any 
important  conveniences  being  sacrificed.  The  lack 
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of  promptness  would  in  turn  react  on  the  unit  of 
purchase,  since  buyers  would  not  be  able  to  depend 
upon  receiving  immediately  over  the  railroad  small 
or  large  quantities  as  they  needed  them.  In  England 
railways  do  retailers1  work  by  carrying  small  quantities 
and  delivering  express.  As  Lord  Stalbridge,  the 
chairman  of  the  London  and  North-Western  Eailway, 
put  it  * :  '  In  this  country  a  merchant  in  Manchester, 
Liverpool,  Leeds,  York,  or  any  other  of  the  big 
towns,  feels  that  he  must  receive  in  the  morning 
the  invoice  of  goods  awaiting  delivery  that  left 
London  only  the  night  before,  whereas  in  France 
and  the  rest  of  the  Continent  'they  have  never  less 
than  three  days  allowed  for  delivery,  and  at  some 
distances  five,  six,  or  seven  days.'  c  If  goods  could 
be  kept  that  length  of  time  in  this  country,7  he 
added,  '  so  that  full  train-loads  could  be  made  up 
and  dispatched  at  convenient  times,  the  goods 
traffic  could  be  conducted  more  cheaply,  but  it 
would  be  impossible  for  railway  companies  to  reduce 
rates  if  they  had  to  deliver  with  the  expedition 
prevailing  at  the  present  time.'  In  England,  more- 
over, ordering  in  small  quantities  is  said  to  be  on 
the  increase. 

We  have  implied  that  the  size  of  the  truck  may 
be  regarded  roughly  as  determined  by  the  typical  unit 
of  load ;  as  to  this  a  few  words  must  now  be  said. 

When  economic  organisation  has  advanced  to 
a  hand-to-mouth  existence  many  goods  must  be 
dispatched  as  soon  as  they  are  consigned,  and 
frequently  the  batches  which  naturally  form  them- 
selves are  not  sufficient  to  make  up  a  big  train. 

1  At  a  dinner  at  the  Hotel  Cecil  on  May  11,  1901. 


RAILWAYS  287 

And  it  is  economical  for  the  size  of  the  truck  to 
accommodate  itself,  as  far  as  possible,  to  the  size  of 
the  typical  consignment,  since  thereby  loaded  trucks 
may  be  delivered  at  the  doors  of  the  buyers  over 
private  sidings  instead  of  portions  being  unloaded 
from  large  trucks,  which  would  require  loading  on  to 
smaller  trucks  or  carts  for  delivery.  In  short,  to 
save  handling,  it  is  convenient  that  as  much  as 
possible  should  be  delivered  in  truck  loads.  Then 
the  most  sensible  arrangement,  it  would  appear, 
might  be  to  use  trucks  of  different  sizes.  But  there 
are  limits  to  the  possibility  of  extending  variety 
far  in  rolling  stock.  There  are  mechanical  objections 
to  trains  made  up  of  differently  constructed  waggons 
of  widely  divergent  capacities ;  and  the  whole  rail- 
way system,  at  an  enormous  cost  possibly,  would  have 
to  be  adapted  to  the  largest  truck  in  use  over  the 
whole  system.  Let  there  be  but  a  few  very  long 
trucks  mounted  on  bogies  and  overhanging  the  wheels 
more  than  is  customary  now  in  this  country,  then 
the  space  between  the  sets  of  lines  throughout  the 
system  would  have  to  be  widened,  tunnels,  bridges, 
and  viaducts  would  have  to  be  enlarged,  station 
platforms  set  back,  sidings  lengthened,  and  turn- 
tables more  than  doubled  in  size  in  so  far  as  they 
were  used  by  the  new  long  trucks.  It  might  be 
worth  while  to  sink  the  additional  capital  which 
such  alterations  would  involve  were  the  whole  of 
the  rolling-stock  to  be  constructed  on  the  larger 
scale ;  but  it  certainly  would  not  pay,  even  were  we 
starting  to  lay  down  our  system  afresh,  to  make  the 
permanent  works  on  such  a  magnificent  scale  as 
was  strictly  necessary  only  for  a  small  quantity  of 
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the  rolling-stock.  This  becomes  obvious  when  we 
bear  in  mind  that  all  the  extra  cost  involved  in 
permanent  works  beyond  what  was  requisite  for  the 
small  truck  would  have  to  be  charged  to  the  large 
truck ;  and  it  is  quite  certain  that  the  economies 
arising  from  the  use  of  the  large  truck  would  be 
immeasurably  less  than  the  amount  of  this  extra 
cost.  But  of  course  our  trucks  could  be  given 
somewhat  higher  capacities  without  this  extra  cost 
being  incurred.  And  a  certain  elasticity  in  waggon 
capacity  is  desirable.  The  above  is  true  only  in 
general.  There  is  no  reason  why,  in  one  stage  of 
a  country's  development,  different  gauges,  as  well 
as  trucks  differing  in  shape  and  capacity,  might  not 
be  economical.  Were  it  possible  to  build  an 
economical  and  efficient  locomotive  several  thousand 
tons  in  weight  and  proportionately  powerful,  it 
might  conceivably  pay  to  run  trans-continental 
American  traffic  over  a  broad  gauge  in  trucks  as  big 
as  Atlantic  liners  made  up  into  huge  trains.  Cer- 
tainly where  a  service  is  highly  specialised,  as  that 
between  Pittsburg  and  Lake  Brie,  developments  can 
be  carried  out  in  some  degree,  though  not  entirely, 
without  regard  to  the  nature  of  surrounding  systems. 
It  must  not  be  supposed  that  British  Kailway 
Companies  have  refused  to  try  the  larger  truck  or 
that  the  larger  truck  would  never  prove  economical 
under  British  conditions.  On  the  contrary  experi- 
ments with  high  capacity  waggons  have  been  con- 
ducted over  most  of  our  lines  with  satisfactory  re- 
sults in  some  cases,  though  in  others  the  cost  of  the 
service  was  raised.  In  one  instance  it  was  found 
that  some  thirty-ton  waggons  which  had  been  intro- 
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duced  for  a  particular  branch  of  work  could  be  run 
loaded  in  one  direction  only  and  could  make  no  more 
than  thirteen  journeys  a  month  each  on  the  average, 
even  after  care  had  been  taken  to  get  the  best  possible 
out  of  the  service  by  organisation.  In  that  instance 
the  large  trucks  were  discontinued ;  but  for  some  of 
their  business  certain  of  the  leading  companies  to-day 
regularly  employ  waggons  with  carrying  capacities  of 
30,  40,  and,  in  the  case  of  the  Caledonian  ore  trucks, 
even  of  50  tons.  Above  we  have  been  speaking  not  of 
exceptional  traffic,  but  of  our  system  taken  as  a  whole. 

That  America  has  adopted  the  automatic  coupler 
universally  is  no  proof  that  greater  care  is  taken  of 
human  life  in  the  United  States  than  in  England — 
which  is  certainly  not  the  case — for  the  reform  is 
not  the  same  thing  by  any  means  in  the  two  countries. 
The  cost  of  the  alteration  per  ton  handled  is  obviously 
much  less  in  the  case  of  large  trucks.  That  the  change 
is  highly  desirable  is  unquestionable.  The  law  of  the 
American  Congress  by  which  automatic  coupling  and 
air  brakes  on  all  freight  trains  engaged  in  interstate 
commerce  were  rendered  compulsory  came  into  full 
force  on  August  1,  1900.  Upon  the  present  working 
of  these  systems  some  interesting  criticisms  will  be 
found  in  the  report  of  the  Inter- State  Commerce 
Commission  for  1902.  The  coupling  mechanism  is 
said  to  be  far  from  perfect,  especially  that  needful 
for  uncoupling  ;  '  the  needs  of  the  future,  in  respect 
of  couplers,  may  be  described  under  the  heads  of 
strength,  simplicity,  and  finish.'  Breakages  are 
said  to  be  too  frequent.  The  report,  again,  criticises 
severely  '  the  present  condition  of  the  air  brakes  on 
the  freight  cars  of  the  country,  the  lack  of  thorough 

i.  u 
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training  and  discipline  of  the  men  in  charge  of 
trains,  and  the  insufficiency  of  the  forces  assigned 
to  inspection  and  repair.'  In  some  States,  par- 
ticularly in  the  East,  freight  cars  are  still  being 
worked  down  steep  inclines  by  hand  brakes,  to  reach 
which  the  brakesmen  must  run  about  on  the  roofs 
of  the  cars.  This  is  a  highly  dangerous  practice, 
not  only  on  account  of  the  motion  of  the  train, 
but  because  of  bridges,  the  number  of  which  is 
increasing. 

In  the  important  matter  of  signalling  the  United 
States  has  recently  made  great  changes.  In  many 
places  signalling  is  effected  by  an  electric  circuit 
which  is  completed  for  a  section  when  a  train  is  on 
the  rails  but  broken  when  it  leaves  the  rails  in 
that  section.  The  current  flows  along  one  rail  and 
back  along  the  other  when  the  two  are  connected 
by  the  presence  of  a  train  on  the  line.  This  is  the 
fundamental  idea ;  the  details  of  the  system  may 
be  left  to  the  imagination.  When  the  circuit  is 
complete  a  signal  at  the  beginning  of  the  section 
marks  '  danger ' ;  when  the  circuit  is  broken  the 
signal  alters.  Usually  a  train  is  protected  by  two 
adverse  signals  behind  it.  The  idea  is  ingenious, 
and  in  the  opinion  of  experts  it  will  have  a  great 
effect  on  railway  working.  But  obviously  it  could 
not  entirely  supplant  the  existing  system,  and  many 
improvements  in  automatic  signalling  will  be  needful. 
It  is  said  that  4  track  circuits '  do  not  work  well  if 
they  are  very  big ;  in  America  a  block  section  of  700 
to  1,300  yards  only  has  been  adopted.  This  is 
very  short;  with  running  at  high  speeds  it  might 
sometimes  mean  intervals  between  trains  of  much 
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less  than  a  minute.  Moreover  it  would  seem  that 
a  driver  watching  for  signals  every  1,000  yards 
must  be  kept  constantly  in  a  high  state  of  nervous 
tension.  American  lines  formerly  suffered  from  an 
insufficiency  of  signals ;  now  there  is  a  fear  of  the 
drivers  being  unnecessarily  worried  by  too  many,  and 
being  prevented  from  running  over  certain  sections 
with  any  confidence  at  high  speeds.  No  doubt  larger 
track  circuits  will  soon  be  rendered  possible.  In 
another  respect  the  Americans  have  made  an  ad- 
vance— namely,  in  the  working  by  power  (electric 
or  pneumatic)  of  points  and  signals,  which  reduces 
physical  labour  to  a  minimum  and  causes  conspicuous 
economies. 

In  England  there  are  peculiar  difficulties  asso- 
ciated with  our  climate  which  will  render  automatic 
signalling  even  less  satisfactory  than  it  is  in  the 
United  States.  Fogs  here  are  not  infrequent;  to 
meet  them  the  automatic  mechanism  must  be 
strengthened  and  complicated,  and  when  compli- 
cated it  would  be  more  likely  to  break  down;  or 
else  an  army  of  trustworthy  men  would  have  to 
be  employed,  and  it  would  not  be  possible  to  obtain 
at  short  notice  and  merely  for  a  short  time  men 
who  could  be  relied  upon  to  make  no  mistakes. 
Again,  as  Colonel  Yorke  points  out,  snow,  frost,  and 
lightning  might  under  certain  circumstances  cause 
a  signal  to  stick  at  (  all  right '  when  it  ought  to  be 
registering  danger.  Even  under  normal  conditions 
automatic  signals  must  be  kept  under  constant  super- 
vision and  testing.  Systems  of  partially  automatic 
signalling  are  to  be  found  on  certain  of  the  great  lines 
in  this  country,  and  the  power- working  of  points  and 
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signals  by  electricity  and  compressed  air  is  by   no 
means  unknown. 

On  the  whole  Colonel  Yorke  judges  that  signalling 
in  the  United  States  is  far  from  perfect.  It  is,  he 
says,  in  an  inchoate  condition.  Different  systems 
are  employed,  and  in  some  places  lines  are  fully 
signalled  whereas  in  others  they  are  hardly  signalled 
at  all.  The  uniformity  which  reduces  the  risks  of 
fatal  confusion  to  a  minimum  is  far  from  being 
realised  in  the  United  States.  So  far  block  working 
applies  to  only  25,000  of  the  200,000  miles  of 
American  line ;  but  its  sphere  is  extending,  and 
under  many  circumstances  it  is  not  so  necessary  as 
in  England,  with  its  higher  average  density  of  traffic. 
And  as  regards  the  working  of  single  lines,  Colonel 
Yorke  criticises  severely ;  the  system  used,  the  so- 
called  '  train-order '  system,  was  long  ago  abandoned 
in  England  as  both  troublesome  and  dangerous. 

America,  again,  is  showing  enterprise  in  making 
experiments  with  electric  driving.  Electric  motors 
may  be  seen  in  the  United  States  hauling  loads  up 
to  1,500  tons  over  heavy  gradients  in  Baltimore  on 
the  Belt  Line  ;  but  at  present  electricity,  we  are  told, 
is  only  economical  for  frequent  services.  On  one  part 
of  its  system  the  New  York,  New  Haven  and  Hart- 
ford Eailway  has  electrified  all  its  local  passenger 
service,  the  current  being  conveyed  by  a  third  line 
between  the  other  two,1  and  the  experiment  is  said 
to  have  resulted  in  quadrupling  the  number  of  pas- 
sengers, reducing  the  total  cost  of  working,  halving 
the  fares,  and  adding  enormously  to  the  frequency 

1  The  experiment  of  electrifying  the  line  has  also  been  tried  in  Prussia 
between  the  Wannsee  station  in  Berlin  and  Zehlendorf. 
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of  the  trains  and  consequently  to  the  convenience 
of  passengers.  That  the  use  of  electricity  will  con- 
tribute in  a  remarkable  degree  to  the  effectiveness 
of  local  services  in  the  future  is  unquestionable.  In 
Germany  experiments  with  high  speeds  are  being 
made  by  a  society  for  investigating  the  question 
of  the  pace  attainable  with  electric  traction. 
Already  a  speed  of  99^  miles  an  hour  has  been 
reached,  but  the  strain  on  the  road  was  so  great 
that  a  more  solid  line  had  to  be  laid  down  before 
a  greater  pace  could  be  attempted.  The  existence 
of  English  initiative  in  the  matter  of  electric  traction 
is  evident  from  the  planning  of  an  electric  mono-rail 
between  Manchester  and  Liverpool  and  from  the 
electric  passenger  services  of  the  metropolis. 

We  cannot  leave  the  question  of  the  transportation 
of  commodities  over  railroa  ds  without  referring  to  the 
high  degree  of  specialisation  on  railroad  and  lake 
alike  which  has  been  introduced  for  the  carriage 
of  ore  from  the  Lake  Superior  mines  to  Pittsburg. 
Plants,  mines,  railroads,  and  ships  have  been 
combined  in  one  vast  undertaking,  and  now  all 
parts  of  the  business  of  assembling  materials  and 
smelting  fit  accurately  into  each  other,  and  are  so 
adjusted  as  to  save  all  unnecessary  labour.  One  of 
the  most  remarkable  of  American  achievements  is 
the  cheap  carriage  of  more  than  20,000,000  tons  of 
ore  annually  from  the  Lake  Superior  mines  to  the 
furnaces,  in  spite  of  the  enormous  distance  and  the 
.double  handling  involved  in  addition  to  that  at 
the  mines  and  the  furnaces.  The  result  is  reached 
by  a  wonderfully  close  adaptation  of  means  to  ends  ; 
by  the  adoption  of  every  possible  labour-saving  and 
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time-saving  appliance,  the  simplification  of  processes 
and  their  adjustment  together.  Ships  have  been 
designed  for  the  Lakes  alone — their  draught  must 
not  exceed  20  feet  at  most — and  to  carry  ore  alone. 
They  are  loaded  through  ten  or  more  hatches  at  once, 
and  from  pockets  placed  in  piers  alongside  of  which 
the  vessels  lie,  the  pockets  being  placed  at  distances 
which  are  a  ratio  of  those  between  the  vessels'  hatches. 
Boats  and  piers  have  been  constructed  to  fit  each 
other — herein  is  another  example  of  the  American 
method  of  effecting  economies  by  means  of  standardi- 
sation. The  piers  vary  in  length  from  570  to  2,336 
feet,  and  they  rise  from  37  to  73  feet  above  the  water. 
The  pockets  discharge  their  loads  through  spouts 
which  run  from  them  to  the  hatches  of  the  vessel. 
Each  pocket  will  contain  about  250  tons  of  ore ;  and 
a  vessel,  having  taken  in  a  first  charge  of  2,500  to 
3,500  tons  from  ten,  twelve,  or  fourteen  pockets  at 
once,  will  proceed  to  another  set  of  pockets  and 
receive  a  further  charge  of  the  same  amount  in  the 
same  way,  and  in  a  space  of  time  measured  by 
minutes.  It  is  said  that  one  boat  of  5,000  tons 
capacity  was  loaded  in  twenty  minutes,  but  the  time 
usually  occupied  varies  from  two  to  four  hours. 
This  period,  however,  is  sufficiently  short  to  render 
it  unnecessary  for  the  vessel  to  blow  oS  steam. 
Ships  have  been  constructed  to  carry  over  8,000  tons, 
but  the  5,000-ton  boat  is  now  preferred. 

For  unloading,  either  on  to  trucks  or  into  storage, 
machinery  is  employed  which  is  suited  merely  for  the 
transhipment  of  ore,  and  has  involved  an  outlay  that 
would  have  rendered  its  use  uneconomical  were  the 
quantity  of  material  to  be  dealt  with  much  less  in 
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bulk  than  it  is.  Much  ore  has  to  be  stored  either 
at  the  eastern  Lake  port  or  at  the  furnaces,  because 
the  Lake  route  is  free  from  ice  for  only  five  months 
in  the  year.  The  rapidity  with  which  the  unload- 
ing is  effected  may  be  gathered  from  the  following : 
c  During  my  visit  to  Conneaut,'  said  Mr.  Sahlin, 
*  I  saw  a  steamer  arriving  in  the  morning  with  a 
cargo  of  6,700  tons  of  ore  leave  the  same  evening 
in  ballast  for  the  Upper  Lakes.' 1  The  best  known 
machines  for  effecting  this  result  are  the  Brown 
fast  plant  and  the  Hulett  automatic  unloader, 
of  which  a  full  account,  together  with  illustrations, 
will  be  found  in  the  report  of  the  commission  to 
America  of  the  British  Iron  Trade  Association  ;  and 
recently  another  system,  the  Hoover  and  Mason,  has 
been  introduced.  The  cost  of  unloading  a  ton  of  ore 
with  the  Hulett  machine  is  Is.  2d.  ;  but  as  the  grab 
bucket  which  it  shoots  down  into  the  vessel  (for  it 
acts  much  like  a  bird's  beak)  must  not  be  allowed  to 
come  in  contact  with  the  frame,  because  it  would  act 
on  it  like  a  ram,  only  75  per  cent,  of  the  cargo  can  be 
shifted  in  this  way.  In  Europe  the  American  auto- 
matic unloading  plant  could  not  be  used  at  present 
owing  to  the  build  of  vessels  ;  in  America  the  struc- 
ture of  the  ore-carrying  vessel  has  been  adapted  to 
the  conditions  of  automatic  unloading. 

Carriage  on  the  Great  Lakes  is  remarkably 
cheap.  From  the  head  of  Lake  Superior  to  Cleve- 
land, south  of  Lake  Erie,  ore  can  be  conveyed  at  a 
profit  for  about  2s.  6d.  a  ton,  though  this  price  is  said 
to  be  unusually  low : 2  the  freights  for  ore  from  Bilbao 

1  Report  in  1902  for  the  British  Iron  Trade  Association,  p.  420. 

2  P.  7  of  Report  of  the  Iron  Trade  Association's  Commission. 
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to  Cardiff  are  at  least  4s.  6d.,  while  the  distance  is 
only  a  hundred  miles  greater. 

Such  ore  as  is  not  dumped  at  the  ports  is  loaded 
direct  on  to  steel  trucks  of  a  50-ton  carrying  capacity, 
and  the  average  train  removes  about  1,024  tons  at 
once.  The  largest  weight  carried,  according  to  the 
report  of  the  commission  referred  to  above,  amounted 
to  1,849  tons  ;  the  whole  train  weighed  2,404  tons. 
Trucks  are  constructed  to  unload  automatically ;  at 
the  Lake  Superior  end  of  the  voyage  they  discharge 
their  ore  automatically  into  the  pockets  from  which  the 
vessels  are  filled.  Throughout  the  American  industry 
this  perfection  in  <  handling  J  (in  many  cases  it  has 
ceased  to  be  handling  in  the  correct  sense  of  the 
word)  and  transporting  is  noticeable.  Coke  is  carried 
in  specially  constructed  waggons.  Coal,  which  loses 
in  value  if  it  suffer  much  breakage,  is  discharged 
from  trucks  to  ships  as  gently  almost  as  if  it  were 
glass,  and  yet  quite  automatically,  by  the  beautiful 
and  powerful  mechanism  of  the  Brown  coal  tipple  : l 
at  Cardiff  also,  in  South  Wales,  fine  machinery  of 
much  the  same  character  may  be  seen.  The  great 
problem  of  industry,  even  of  social  life  as  a  whole, 
in  the  vast  North  American  continent  has  been 
largely  one  of  transporting,  and  the  various  solutions 
of  this  problem  which  have  been  brought  into  opera- 
tion are  to-day  the  admiration  of  the  civilised  world. 

1  On  all  the  above  see  Mr.  Sahlin's  report  above  referred  to,  the 
Times  correspondent's  letter  on  American  engineering,  and  the  Consular 
Report  of  1902  on  the  iron  ore  industry  of  the  United  States. 
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bethan Conquest  to  the  Legislative  Union 
of  1800.  By  T.  DUNBAR  INGRAM,  LL.D. 
2  vols.  8vo.,  65.  net. 

Joyce  (P.  W.) 

A  SHORT  HISTORY  OF  IRELAND, 
from  the  Earliest  Times  to  1603.  Crown 
8vo.,  IDS.  6d. 

A  SOCIAL  HISTORY  OF  ANCIENT 
IRELAND  :  Treating  of  the  Government, 
Military  System  and  Law ;  Religion, 
Learning  and  Art ;  Trades,  Industries 
and  Commerce ;  Manners,  Customs  and 
Domestic  Life  of  the  Ancient  Irish  People. 
With  361  Illustrations.  2  vols.  8vo., 
2is.  net. 

Kaye  and  Malleson. — HISTORY  OF 

THE  INDIAN  MUTINY,  1857-1858.  By  Sir 
JOHN  W.  KAYE  and  Colonel  G.  B.  MALLE- 
SON. With  Analytical  Index  and  Maps  and 
Plans.  6  vols.  Crown  8vo.,  35.  6d.  each. 

Lang  (ANDREW). 

THE  MYSTERY  OF  MARY  STUART. 
With  Photogravure  Plate  and  15  other 
Illustrations.  Crown  8vo.,  6s.  6d.  net. 

JAMES  THE  SIXTH  AND  THE  GOWRIE 
MYSTERY.  With  Gowrie's  Coat  of  Arms 
in  colour,  2  Photogravure  Portraits  and 
other  Illustrations.  8vo.,  125.  6d.  net. 

PRINCE  CHARLES  EDWARD  STUART, 
THE  YOUNG  CHEVALIER.  With  Photo- 
gravure Frontispiece.  Cr.  8vo.,  75.  6d.  net. 

THE  VALET'S  TRAGEDY^  AND  OTHER 
STUDIES  IN  SECRET  HISTORY.  With 
3  Illustrations.  8vo.,  125.  6d.  net. 

L a u  r i  e. — HISTORICAL  SURVEY  OF 
PRE-CHRISTIAN  EDUCATION.  By  S.  S. 
LAURIE,  A.M.,  LL.D.  Crown  8vo.,  75.  6d. 


HISTORYOF ENGLAND  IN  THE  EIGHT- 
EENTH CENTURY. 

Library  Edition.  8  vols.  8vo.  Vols.  I. 
and  II.,  1700-1760,  365. ;  Vols.  III.  and 
IV.,  1760-1784,  365. ;  Vols.  V.  and  VI., 
1784-1793,365.;  Vols.  VII.  and  VIII., 
1793-1800,  365. 

Cabinet  Edition.  ENGLAND.  7  vols.  Crown 
8vo.,  55.  net  each.  IRELAND.  5  vois. 
Crown  8vo.,  55.  net  each. 

LEADERS  OF  PUBLIC  OPINION  IN 
IRELAND  :  FLOOD — G  RATTAN— O' CON- 
NELL.  2  vols.  8vo.,  255.  net. 

HISTORY  OF  EUROPEAN  MORALS 
FROM  AUGUSTUS  TO  CHARLEMAGNE.  2 
vols.  Crown  8vo.,  105.  net. 

A  SURVEY  OF  ENGLISH  ETHICS: 
Being  the  First  Chapter  of  the  '  History 
of  European  Morals '.  Edited,  with 
Introduction  and  Notes,  by  W.  A.  HIRST. 
Crown  8vo.,  35.  6d. 

HISTORY  OF  THE  RISE  AND  INFLU- 
ENCE OF  THE  SPIRIT  OF  RATIONALISM  IN 
EUROPE.  2  vols.  Crown  8vo.,  105.  net. 

DEMOCRACY  AND  LIBERTY. 

Library  Edition.     2  vols.     8vo.,  365. 
Cabinet  Edition.  2  vols.   Cr.  8vo.,  105.  net. 

Lieven.  —  LETTERS  OF  DOROTHEA, 
PRINCESS  LIEVEN,  DURING  HER  RESIDENCE 
IN  LONDON,  1812-1834.  Edited  by  LIONEL 
G.  ROBINSON.  With  2  Photogravure  Por- 
traits. 8vo.,  145.  net. 

Lowell. — GOVERNMENTS  AND  PAR- 
TIES IN  CONTINENTAL  EUROPE.  By  A. 
LAWRENCE  LOWELL.  2  vols.  8vo.,  2is. 

Lumsden's  Horse,  Records  of.— 

Edited  by  H.  H.  S.  PEARSE.  With  a  Map, 
and  numerous  Portraits  and  Illustrations  in 
the  Text.  4to.,  215.  net. 

Lynch. —  THE   WAR  OF  THE  CIVL 
SATIONS  :  BEING  A  RECORD  OF  '  A  FOREIGN 
DEVIL'S'  EXPERIENCES  WITH  THE  ALLIES 
IN  CHINA.     By   GEORGE   LYNCH,  Special 
Correspondent  of  the  '  Sphere,'  etc.     With 
Portrait  and  21  Illustrations.      Crown 
65.  net. 
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Macaulay  (Lord). 
THE  LIFE  AND    WORKS   OF  LORD 

MACAULAY. 

' Edinburgh'  Edition.  lovols.  8vo.,6s.each. 
Vols.  I. -IV.    HISTORY  OF  ENGLAND. 
Vols.    V.-VII.     ESSAYS,    BIOGRAPHIES, 

INDIAN  PENAL  CODE,  CONTRIBUTIONS 

TO  KNIGHT'S  ^QUARTERLY  MAGAZINE'. 
Vol.  VIII.   SPEECHES,  LAYS  OF  ANCIENT 

ROME,  MISCELLANEOUS  POEMS. 
Vols.    IX.    and    X.      THE    LIFE    AND 

LETTERS  OF  LORD  MACAULAY.     By 

Sir   G.  O.  TREVELYAN,  Bart, 
POPULAR  EDITION. 
ESSAYS  WITH  LAYS  OF  ANCIENT  ROME, 

ETC.     Crown  8vo.,  2s.  6d. 
HISTORY  OF  ENGLAND.    2  vols.    Crown 

8vo.,  55. 
MISCELLANEOUS    WRITINGS,    SPEECHES 

AND  POEMS.     Crown  8vo.,  2s.  6d. 
THE    LIFE    AND   LETTERS    OF   LORD 

MACAULAY.    By  Sir  G.  O.  TREVELYAN, 

Bart.     Crown  8vo.,  25.  6d. 
THE  WORKS. 
'•Albany'  Edition.       With  12  Portraits. 

12  vols.  Large  Crown  8vo.,  35.  6d.  each. 
Vols.    I. -VI.      HISTORY   OF   ENGLAND, 

FROM  THE  ACCESSION  OF  y AMES  THE 

SECOND. 

Vols.  VII. -X.  ESSAYS  AND  BIOGRAPHIES. 
Vols.    XI.-XII.      SPEECHES,    LAYS    OF 

ANCIENT  ROME,  ETC.,  AND  INDEX. 


Cabinet  Edition.       16  vols.      Post  8vo., 

£4  165. 

HISTORY  OP    ENGLAND  FROM  THE 
ACCESSION  OF  JAMES  THE  SECOND. 
Popular  Edition.     2  vols.    Cr.  8vo.,  55. 
Student's  Edition.   2  vols.  Cr.  8vo.,  125. 
People's  Edition.    4  vols.    Cr.  8vo.,  i6s. 
1  Albany' Edition.     With  6  Portraits.     6 

vols.  Large  Crown  8vo.,  35.  6d.  each. 
Cabinet  Edition.  8  vols.  Post  8vo.,  485. 
'  Edinburgh  '  Edition.  4  vols.  8vo.,  6s. 

each. 

Library  Edition.     5  vols.     8vo.,  £4. 
CRITICAL  AND  HISTORICAL  Ess  AYS > 
WITH  LAYS  OF  ANCIENT  ROME,  etc.,  in  i 
volume. 

Popular  Edition.     Crown  8vo.,  25.  6d. 
'  Silver  Library  '  Edition.    With  Portrait 

and  4  Illustrations  to  the  '  Lays '.     Cr. 

8vo.,  35.  6d. 

CRITICAL  AND  HISTORICAL  ESSAYS. 
Student's  Edition,    i  vol.    Cr.  8vo.,  65, 
'  Trevelyan '  Edition.   2  vols.    Cr.  8vo.,  gs. 
Cabinet  Edition.   4  vols.  Post  8vo.,  245. 
'Edinburgh'  Edition.     3  vols.     8vo.,  65. 

each. 
Library  Edition.     3  vols.     8vo.,  365. 


Frederick  the  Great. 

Ranke  and  Gladstone. 

Lord  Bacon. 

Lord  Clive 

Lord     Byron,    and     The 

Comic     Dramatists    of 

the  Restoration. 


Macaulay  (Lord) — continued. 

Ess  A  YS,  which  may  be  had  separately, 
sewed,  6d.  each  ;  cloth,  is.  each. 

Addison  and  Walpole. 
Croker's  Boswell's  Johnson. 
Hallam's        Constitutional 

History. 

Warren  Hastings. 
The  Earl  of  Chatham  (Two 

Essays). 

MISCELLANEOUS        WRITINGS, 
SPEECHES  AND  POEMS. 
Popular  Edition.     Crown  8vo.,  27.  6d. 
Cabinet  Edition.    4  vols.     Post  8vo.,  24$. 

SELECTIONS  FROM  THE  WRITINGS  OF 
LORD  MACAULAY.  Edited,  with  Occa- 
sional Notes,  by  the  Right  Hon.  Sir  G.  O. 
TREVELYAN,  Bart.  Crown  8vo.,  6s. 

Mackinnon  (JAMES,  Ph.D.). 

THE  HISTORY  OF  EDWARD  THE 
THIRD.  8vo.,  i8s. 

THE  GROWTH  AND  DECLINE  OF  THE 
FRENCH  MONARCHY.  8vo.,  215.  net. 

Mallet. — MALLET  DU  PAN  AND  THE 

FRENCH  REVOLUTION.  By  BERNARD 
MALLET.  With  Photogravure  Portrait. 
8vo.,  125.  6d.  net. 

May. — THE  CONSTITUTIONAL  HIS- 
TORY OP  ENGLAND  since  the  Accession 
of  George  III.  1760-1870.  By  Sir  THOMAS 
ERSKINE  MAY,  K.C.B.  (Lord  Farnborough). 
3  vols.  Cr.  8vo.,  185. 

Merivale  (CHARLES,  D.D.). 

HISTORY  OF  THE  ROMANS  UNDER  THE 
EMPIRE.  8  vols.  Crown  8vo.,  35.  6d.  each. 

THE  FALL  OF  THE  ROMAN  REPUBLIC: 
a  Short  History  of  the  Last  Century  of  the 
Commonwealth.  i2mo.,  75.  6d. 

GENERAL  HISTORY  OF  ROME,  from 
the  Foundation  of  the  City  to  the  Fall  of 
Augustulus,  B.C.  753-A.D.  476.  With  5 
Maps.  Crown  8vo.,  js.  6d. 

Montague.  -  -  THE  ELEMENTS  OF 
ENGLISH  CONSTITUTIONAL  HISTORY.  By 
F.  C.  MONTAGUE,  M.A.  Crown  8vo.,  35.  6d. 

Moran. — THE  THEORY  AND  PRAC- 
TICE OF  THE  ENGLISH  GOVERNMENT.  By 
THOMAS  FRANCIS  MORAN,  Ph.D.,  Professor 
of  History  and  Economics  in  Purdue  Uni- 
versity, U.S.  Crown  8vo.,  55.  net. 

Pears. —  THE  DESTRUCTION  OF  THE 
GREEK  EMPIRE  AND  THE  STORY  OF  THE 
CAPTURE  OF  CONSTANTINOPLE  BY  THE 
TURKS.  By  EDWIN  PEARS,  LL.B.  With 
3  Maps  and  4  Illustrations.  8vo.,  i8s.  net. 
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Powell     and     Trevelyan.  -  -  THE 

PEASANTS'  RISING  AND  THE  LOLLARDS: 
a  Collection  of  Unpublished  Documents. 
Edited  by  EDGAR  POWELL  and  G.  M. 
TREVELYAN.  8vo.,  6s.  net. 

Rankin  (REGINALD). 

THE  MARQUIS  D'ARGENSON  ;  AND 
RICHARD  THE  SECOND.  8vo.,  IDS.  6d.  net. 

A  SUBALTERN'S  LETTERS  TO  His 
WIFE.  (The  Boer  War.)  Crown  8vo., 
35.  6d. 

Ransome. — THE  RISE  OF  CONSTI- 
TUTIONAL GOVERNMENT  IN  ENGLAND. 
By  CYRIL  RANSOME,  M.A.  Crown  8vo.,  65. 

Scherger. — THE  EVOLUTION  OF  MO- 
DERN LIBERTY.  By  GEORGE  L.  SCHERGER, 
Ph.D.  Crown  8vo.,  55.  net. 

Seebohm  (FREDERIC,  LL.D.,  F.S.A.). 

THE  ENGLISH  VILLAGE  COMMUNITY. 
With  13  Maps  and  Plates.  8vo.,  165. 

TRIBAL  CUSTOM  IN  ANGLO-SAXON 
LAW;  being  an  Essay  supplemental  to 
(i)  '  The  English  Village  Community,' 
(a)  'The  Tribal  System  in  Wales'. 
8vo.,  i6s. 

Seton-Karr. — THE  CALL  TO  ARMS, 

1900-1901 ;  or  a  Review  of  the  Imperial 
Yeomanry  Movement,  and  some  subjects 
connected  therewith.  By  Sir  HENRY  SETON- 
KARR,  M.P.  With  a  Frontispiece  by  R. 
CATON-WOODVILLE.  Crown  8vo.,  55.  net. 

Sheppard.  -  -  THE  OLD  ROYAL 
PALACE  OF  WHITEHALL.  By  EDGAR 
SHEPPARD,  D.D.  With  6  Photogravure 
Plates  and  33  other  Illustrations.  Medium 
8vo.,  2 is.  net. 

Smith. —  CARTHAGE  AND  THE  CARTH- 
AGINIANS. By  R.  Bos  WORTH  SMITH,  M.A. 
With  Maps,  Plans,  etc.  Cr.  8vo.,  35.  6d. 

Stephens.  —  A  HISTORY  OF  THE 
FRENCH  REVOLUTION.  By  H.  MORSE 
STEPHENS.  8vo.  Vols.  I.  and  II.  i8s.  each. 

Sternberg.  —  MY  EXPERIENCES  OF 
THE  BOER  WAR.  By  ADALBERT  COUNT 
STERNBERG.  Crown  8vo.,  55.  net. 

Stubbs. — HISTORY  OF  THE  UNIVER- 
SITY OF  DUBLIN.  By  J.  W.  STUBBS.  8vo., 
i2s.  6d. 

Stubbs    (WILLIAM     D.D.,     formerly 
Bishop  of  Oxford). 

HISTORICAL      INTRODUCTIONS      TO 
THE  '  ROLLS  SERIES  '.  8vo.,  125.  6d.  net. 

LECTURES  ON  EUROPEAN  HISTORY, 
1519-1648.  8vo.,  i2s.  6d.  net. 


Sutherland.— THE  HISTORY  OF  AUS- 
TRALIA AND  NEW  ZEALAND,  from  1606- 
1900.  By  ALEXANDER  SUTHERLAND,  M.A. , 
and  GEORGE  SUTHERLAND,  M.A.  Crown 
8vo.,  2s.  6d. 

Taylor. — A  STUDENT'S  MANUAL  OF 
THE  HISTORY  OF  INDIA.  By  Colonel  MEA- 
DOWS TAYLOR,  C.S.I.  Cr.  8vo.,  ys.  6d. 

Thomson. — CHINA  AND  THE  Po  WERS  : 

a  Narrative  of  the  Outbreak  of  1900.  By 
H.  C.  THOMSON.  With  2  Maps  and  29 
Illustrations.  8vo.,  IDS.  6d.  net. 

Todd. — PARLIAMENTARY  GOVERN- 
MENT IN  THE  BRITISH  COLONIES.  By 
ALPHEUS  TODD,  LL.D.  8vo.,  305.  net. 

Trevelyan. —  THE  AMERICAN  REVO- 
LUTION. By  Sir  G.  O.  TREVELYAN,  Bart. 
Part  I.,  8vo.,  135.  6d.  net.  Part  II.,  2  vols. 
8vo.,  2is.  net. 

Trevelyan. — ENGLAND  IN  THE  AGE 
OF  WYCLIFFE.  By  GEORGE  MACAULAY 
TREVELYAN.  8vo.,  155. 

Wakeman  and  H  assail.— ESSAYS 
INTRODUCTORY  TO  THE  STUDY  OF  ENGLISH 
CONSTITUTIONAL  HISTORY.  Edited  by 
HENRY  OFFLEY  WAKEMAN,  M.A.,  and 
ARTHUR  HASSALL,  M.A.  Crown  8vo.,  6s. 

Walpole  (Sir  SPENCER,  K.C.B.). 
HISTORY  OF  ENGLAND   FROM   THE 
CONCLUSION  OF  THE  GREAT  WAR  IN  1815 
TO  1858.     6  vols.     Crown  8vo.,  6s.  each. 
THE    HISTORY    OF     TWENTY-FI\'E 
YEARS  (1856-1881).      Vols.    I.    and    II., 
1856-1870.     8vo.,  245.  net. 

Willoughby. — POLITICAL  THEORIES 
OF  THE  ANCIENT  WORLD.  By  WESTEL 
W.  WILLOUGHBY,  Ph.D.  Cr.  8vo.,  6s.  net. 

Willson. — LEDGER  AND  SWORD;  or, 

The  Honourable  Company  of  Merchants  of 
England  Trading  to  the  East  Indies  (1599- 
1874).  By  BECKLES  WILLSON.  With 
numerous  Portraits  and  Illustrations.  2 
vols.  8vo.,  2is.  net. 

Wylie  (JAMES  HAMILTON,  M.A.). 
HISTORY     OF     ENGLAND      UNDER  , 
HENRY  IV.     4  vols.     Crown  8vo.    Vol.  | 
I.,  1399-1404,   IDS.  6d.      Vol.  II.,   1405- 
1406,  155.  (out  of  print).     Vol.  III.,  1407- 
1411,  155.     Vol.  IV.,  1411-1413,  2is. 

THE  COUNCIL  OF  CONSTANCE  TO  THE 
DEA  TH  OF  JOHN  Hus.    Cr.  8vo.,  6s.  net. 

Yard  ley. —  WITH  THE  INN  is  KILLING 

DRAGOONS  :  the  Record  of  a  Cavalry  Regi- 
ment during  the  Boer  War,  1899-1902. 
Lieut. -Colonel  J.  WATKINS  YARDLEY.    With 
Map    and    numerous    Illustrations.      8vo., 
165.   net. 
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Anstruther    Thomson.  -  -  EIGHTY 

YEARS'  REMINISCENCES.  By  Colonel  J. 
ANSTRUTHER  THOMSON.  With  29  Por- 
traits and  other  Illustrations.  2  vols.  8vo., 
215.  net. 

Bacon. — THE  LETTERS  AND  LIFE  OF 
FRANCIS  BACON,  INCLUDING  ALL  HIS  OC- 
CASIONAL WORKS.  Edited  by  JAMES  SPED- 
DING.  7  vols.  8vo.,  £4.  45. 

Bagehot. — BIOGRAPHICAL  STUDIES. 
By  WALTER  BAGEHOT.  Crown  8vo.,  35.  6d. 

Bain. — AUTOBIOGRAPHY.  By  ALEX- 
ANDER BAIN,  LL.D.  With  4  Portraits. 
8vo.,  145.  net. 

Blount.  —  THE  MEMOIRS  OF  SIR 
EDWARD  BLOUNT,  K.C.B.,  ETC.  Edited 
by  STUART  J.  REID.  With  3  Photogravure 
Plates.  8vo.,  105.  6d.  net. 

Bowen. — EDWARD  BOWEN:  A  ME- 
MOIR. By  the  Rev.  the  Hon.  W.  E.  BOWEN. 
With  Appendices,  3  Photogravure  Portraits 
and  2  other  Illustrations.  8vo.,  125.  6d.  net. 

Carlyle.— THOMAS  CARLYLE:  A  His- 
tory of  his  Life.  By  JAMES  ANTHONY 
FROUDE. 

1795-1835.     2  vols.     Crown  8vo.,  75. 
1834-1881.     2  vols.     Crown  8vo.,  75. 

Colville.  —  DUCHESS  SARAH  :  being 
the  Social  History  of  the  Times  of  Sarah 
Jennings,  Duchess  of  Marlborough.  Com- 
piled and  arranged  by  one  of  her  descend- 
ants (Mrs.  ARTHUR  COLVILLE).  With 
10  Photogravure  Plates  and  2  other  Illus- 
trations. 8vo.,  185.  net. 

Crozier. — MY  INNER  LIFE  :  being  a 
Chapter  in  Personal  Evolution  and  Auto- 
biography. By  JOHN  BEATTIE  CROZIER, 
LL.D.  8vo.,  145. 

Dante. — THE  LIFE  AND  WORKS  OF 
DANTE  ALLIGHIERI  :  being  an  Introduction 
to  the  Study  of  the  '  Divina  Commedia '. 
By  the  Rev.  J.  F.  HOGAN,  D.D.  With 
Portrait.  8vo.,  125.  6d. 

Danton. — LIFE  OF  DANTON.  By  A. 
H.  BEESLY.  With  Portraits.  Cr.  8vo.,  65. 

De  Bode.—  THE  BARONESS  DE  BODE, 
1775-1803.  By  WILLIAM  S.  CHILDE-PEM- 
BERTON.  With  4  Photogravure  Portraits 
and  other  Illustrations.  8vo.,  gilt  top, 
125.  6d.  net. 

De  Vere. — AUBREY  DE  VERE  :  a 
Memoir  based  on  his  unpublished  Diaries 
and  Correspondence.  By  WILFRID  WARD. 
With  2  Portraits.  8vo. 


Erasmus. 

LIFE  AND  LETTERS  OF  ERASMUS. 
By  JAMES  ANTHONY  FROUDE.  Crown 
8vo.,  35.  6d. 

THE  EPISTLES  OF  ERASMUS,  from 
his  Earliest  Letters  to  his  Fifty-first  Year, 
arranged  in  Order  of  Time.  English 
Translations,  with  a  Commentary.  By 
FRANCIS  MORGAN  NICHOLS.  8vo.,  185.  net. 

Faraday. — FARADAY  AS  A  DIS- 
COVERER. By  JOHN  TYNDALL.  Crown 
8vo.,  35.  6d. 

Fenelon  :     his      Friends     and     his 

Enemies,  1651-1715.     By  E.   K.  SANDERS. 

With  Portrait.     8vo.,  105.  6d. 
Fox. —  THE    EARLY    HISTORY    OP 

CHARLES  JAMES  Fox.     By  the  Right  Hon. 

Sir  G.  O.  TREVELYAN,  Bart.     Crown  8vo., 

35.  6d. 

Froude. — MY  RELATIONS  WITH  CAR- 
LYLE. By  JAMES  ANTHONY  FROUDE. 
Together  with  a  Letter  from  the  late  Sir 
JAMES  STEPHEN,  Bart.,  K.C.S.I.,  dated 
December,  1886.  8vo.,  25.  net. 

Grey.  —  MEMOIR  OF  SIR  GEORGE 
GREY,  BART.,  G.C.B.,  1799-1882.  By 
MANDELL  CREIGHTON,  D.D.,  late  Lord 
Bishop  of  London.  With  3  Portraits. 
Crown  8vo.,  65.  net. 

Hamilton. — LIFE  OF  SIR  WILLIAM 
HAMILTON.  By  R.  P.  GRAVES.  8vo.  3  vols. 
155.  each.  ADDENDUM.  8vo.,  6d.  sewed. 

Harrow   School   Register  (The), 

1801-1900.      Edited  by  M.   G.    DAUGLISH. 
8vo.      IO5.  net. 

Havelock. — MEMOIRS  OF  SIR  HENRY 
HAVELOCK,  K.C.B.  By  JOHN  CLARK 
MARSHMAN.  Crown  8vo.,  35.  6d. 

Haweis. — MY  MUSICAL  LIFE.  By  the 
Rev.H.R.HAWEis.  With  Portrait  of  Richard 
Wagner  and  3  Illustrations.  Cr.  8vo.,  65.  net. 

Higgins. — THE  BERNARDS  OFABIHG- 
TON  AND  NETHER  WINCHENDON:  A  Family 
History.  By  Mrs.  NAPIER  HIGGINS.  2 
Vols.  8vo.,  215.  net. 

Hiley.  -  -  MEMORIES  OF  HALF  A 
CENTUR\:  By  RICHARD  W.  HILEY,  D.D., 
Vicar  of  Wighill,  near  Tadcaster,  Yorks. 
8vo.,  155. 

Hunter.— THE  LIFE  OF  SIR  WILLIAM 
WILSON  HUNTER,  K.C.S.I.,  M.A.,  LL.D. 
By  FRANCIS  HENRY  SKRINE,  F.S.S.  With 
6  Portraits  (2  Photogravures)  and  4  other 
Illustrations.  8vo.,  165.  net. 

Jackson. — STONEWALL  JACKSON  AND 
THE  AMERICAN  CIVIL  WAR.  By  Lieut.-Col. 
G.  F.  R.  HENDERSON.  With  2  Portraits  and 
33  Maps  and  Plans.  2  vols.  Cr.  8vo.,  i6t.  net. 
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Kielmansegge. — DIARY  OF  A  JOUR- 
NEY  TO  ENGLAND  IN  THE  YEARS  1761- 
1762.      By    Count    FREDERICK    KIELMAN- 
SEGGE.   With  4  Illustrations.     Crown  8vo. 
55.  net. 

Luther.  —  LIFE    OF   LUTHER.       By 

JULIUS    KOSTLIN.     With    62    Illustrations 
and  4  Facsimilies  of  MSS.     Cr.  8vo.,  y.  6d. 

Macaulay. — THE  LIFE  AND  LETTERS 
OF  LORD  MACAU  LAY.  By  the  Right  Hon. 
Sir  G.  O.  TREVELYAN,  Bart. 

Popular  Edition,    i  vol.    Cr.  8vo.,  25.  6d. 

Student's  Edition     i  vol.     Cr.  8vo.,  6s. 

Cabinet  Edition.     2  vols.     Post  8vo.,  125. 

' Edinburgh"1  Edition.  2 vols.  8vo.,6s.each. 

Library  Edition.     2  vols.     8vo.,  365. 

Marbot.  —  THE  MEMOIRS  OF  THE 
BARON  DE  MARBOT.  2  vols.  Cr.  8vo.,  75. 

Max  Miiller  (F.) 

THE  LIFE  AND  LETTERS  OF  THE 
RIGHT  HON.  FRIEDRICH  MAX  MULLER. 
Edited  by  his  Wife.  With  Photogravure 
Portraits  and  other  Illustrations.  2  vols., 
8vo.,  325.  net. 

My  AUTOBIOGRAPHY:  a  Fragment. 

With  6  Portraits.     8vo.,  I2S.  6d. 

AULD  LANG  SYNE.     Second  Series. 

8vo.,  105.  6d. 
CHIPS  FROM  A  GERMAN  WORKSHOP. 

Vol.  II.  Biographical  Essays.  Cr.  8vo.,  55. 

Morris.  —  THE  LIFE  OF  WILLIAM 
MORRIS.  By  J.  W.  MACKAIL.  With  2  Por- 
traits and  8  other  Illustrations  by  E.  H.  NEW, 
etc.  2  vols.  Large  Crown  8vo.,  105.  net. 

On  the  Banks  of  the  Seine.    By 

A.  M.  F.,  Author  of  '  Foreign  Courts  and 
Foreign  Homes'.     Crown  8vo.,  65. 

Paget. — MEMOIRS  AND  LETTERS  OF 
SIR  JAMES  PAGET.  Edited  by  STEPHEN 
PAGET,  one  of  his  sons.  With  Portrait. 
8vo.,  65.  net. 

Ramakr/sh/ia  :     His     LIFE     AND 

SAYINGS.  By  the  Right  Hon.  F.  MAX 
MULLER.  Crown  8vo.,  55. 

Rich. — MARY  RICH,  COUNTESS  OF 
WARWICK  (1625-1678)  :  Her  Family  and 
Friends.  By  C.  FELL  SMITH.  With  7 
Photogravure  Portraits  and  9  other  Illustra- 
tions. 8vo.,  gilt  top,  185.  net. 

Rochester,    and    other    Literary 

Rakes  of  the  Court  of  Charles  II.,  with 
some  Account  of  their  Surroundings.  By 

the  Author  of  '  The  Life  of  Sir  Kenelm 
Digby,'  The  Life  of  a  Prig,'  etc.  With  15 
Portraits.  8vo.,  165. 


Romanes. — THE  LIFE  AND  LETTERS 
OF  GEORGE  JOHN  ROMANES,  ALA.,  LL.D., 
F.X.S.  Written  and  Edited  by  his  WIFE. 
With  Portrait  and  2  Illustrations.  Cr.  8vo., 
55.  net. 

RuSSell. SWALLOWFIELD    AND     ITS 

OWNERS.  By  CONSTANCE  LADY  RUSSELL, 
of  Swallowfield  Park.  With  15  Photogravure 
Portraits  and  36  other  Illustrations.  4to., 
gilt  edges,  425.  net. 

Seebohm. — THEOXFORD  REFORMERS 
— JOHN  COLET,  ERASMUS,  AND  THOMAS 
MORE  :  a  History  of  their  Fellow- Work. 
By  FREDERIC  SEEBOHM.  8vo.,  145. 

Shakespeare.  --  O  UTLINES  OF  THE 
LIFE  OF  SHAKESPEARE.  By  J.  O.  HALLI- 
WELL-PHILLIPPS.  With  Illustrations  and 
Facsimiles.  2  vols.  Royal  8vo.,  215. 

Tales  of  my  Father.— By  A.  M.  F. 

Crown  8vo.,  65. 

Tallentyre. — THE    WOMEN  OF  THE 

SALONS,  and  other  French  Portraits.  By 
S.  G.  TALLENTYRE.  With  n  Photogravure 
Portraits.  8vo.,  los.  6d.  net. 

Victoria,    Queen,    1819-1901.      By 

RICHARD  R.  HOLMES,  M.V.O.,  F.S.A. 
With  Photogravure  Portrait.  Crown  8vo., 
gilt  top,  55.  net. 

Walpole. — SOME  UNPUBLISHED 
LETTERS  OF  HORACE  WALPOLE.  Edited 
by  Sir  SPENCER  WALPOLE,  K.C.B.  With 
2  Portraits.  Crown  8vo.,  45.  6d.  net. 

Wellington. — LIFE  OF  THE  DUKE 
OF  WELLINGTON.  By  the  Rev.  G.  R. 
GLEIG,  M.A.  Crown  8vo.,  35.  6d. 

Wilkins  (W.  H.). 
A  QUEEN  OF  TEARS  :  Caroline 
Matilda,  Queen  of  Denmark  and  Norway, 
and  Princess  of  Great  Britain  and  Ireland. 
With  2  Portraits  and  47  Illustrations.  2 
vols.  8vo.,  365. 

THE    LOVE    OF    AN     UNCROWNED 

QUEEN:  Sophie  Dorothea,  Consort  of 
George  I.,  and  her  Correspondence  with 
Philip  Christopher,  Count  Konigsmarck. 
With  24  Portraits  and  Illustrations.  8vo., 
I2S.  6d.  net. 

CAROLINE  THE  ILLUSTRIOUS,  Queen- 
Consort  of  George  II.,  and  sometime 
Queen -Regent :  a  Study  of  Her  Life  and 
Time.  With  42  Portraits  and  other 
Illustrations.  8vo.,  I2S.  6d.  net. 
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Arnold. — SEAS  AND  LANDS.     By  Sir 

EDWIN    ARNOLD.       With   71    Illustrations. 
Crown  8vo. ,  3$.  6d. 

Baker  (Sir  S.  W.). 
EIGHT  YEARS  IN  CEYLON.     With  6 

Illustrations.     Crown  8vo.,  35.  6d. 
THE    RIFLE  AND   THE  HOUND   IN 
CEYLON.    With  6  Illusts.    Cr.  8vo.,  35. 6d. 

Ball  OOHN). 

THE  ALPINE  GUIDE.   Reconstructed 
and  Revised  on  behalf  of  the  Alpine  Club, 
by  W.  A.  B.  COOLIDGE. 
Vol.  I.,  THE  WESTERN  ALPS:  the  Alpine 
Region,   South    of  the   Rhone   Valley, 
from  the  Col  de  Tenda  to  the  Simplon 
Pass.    With  9  New  and  Revised  Maps. 
Crown  8vo.,  125.  net. 

HINTS  AND  NOTES,  PRACTICAL  AND 
SCIENTIFIC,  FOR   TRAVELLERS  IN   THE 
ALPS:    being  a  Revision  of  the  General  j 
Introduction    to    the    '  Alpine    Guide  '. 
Crown    8vo.,    35.    net. 

Bent. — THE  RUINED  CITIES  OF  MA- 
SHONALAND  :  being  a  Record  of  Excavation 
and  Exploration  in  1891.  By  J.  THEODORE 
BENT.  With  117  Illustrations.  Crown 
8vo.,  35.  6d. 

Brassey  (The  Late  Lady). 

A  VOYAGE  IN  THE  '  SUNBEAM'  ;  OUR 

HOME    ON   THE    OCEAN  FOR    ELEVEN 

MONTHS. 

Cabinet  Edition.    With  Map  and  66  Illus- 
trations.    Cr.  8vo.,  gilt  edges,  js.  6d. 

'  Silver  Library  '  Edition.    With  66  Illus- 
trations.    Crown  8vo.,  35.  6d. 

Popular  Edition.     With  60  Illustrations. 
4to.,  6d.  sewed,  is.  cloth. 

School  Edition.      With   37   Illustrations. 

Fcp.,  2S.  cloth,  or  35.  white  parchment. 

SUNSHINE  AND  STORM  IN  THE  EAST. 

Popular  Edition.     With  103  Illustrations. 

4to.,  6d.  sewed,   15.  cloth. 
IN  THE  TRADES,  THE  TROPICS,  AND 

THE  '  ROARING  FORTIES  '. 

Cabinet  Edition.    With  Map  and  220  Illus- 
trations.    Cr.  8vo.,  gilt  edges,  75.  6d. 

Cockerell. — TRAVELS  IN  SOUTHERN 
EUROPE  AND  THE  LEVANT,  1810-1817.  By 
C.  R.  COCKERELL,  Architect,  R.A.  Edited 
by  his  Son,  SAMUEL  PEPYS  COCKERELL. 
With  Portrait.  8vo.,  105.  6d.  net. 

Fountain  (PAUL). 
THE  GREAT  DESERTS  AND  FORESTS 
OF  NORTH  AMERICA.    With  a  Preface  by 
W.  H.  HUDSON,  Author  of  The  Naturalist 
in  La  Plata,'  etc.     8vo.,  95.  6d.  net. 


Fountain  (PAUL). — continued. 

THE  GREAT  MOUNTAINS  AND 
FORESTS  OF  SOUTH  AMERICA.  With 
Portrait  and  7  Illustrations.  8vo.,  105.  6d. 
net. 

I  HE  GREAT  NORTH  -  WEST  AND 
THE  GREAT  LAKE  REGION  OF  NORTH 
AMERICA.  8vo.,  105.  6d.  net. 

Froude  (JAMES  A.). 

OCEANA  :  or  England  and  her  Col- 
onies. With  9  Illustrations.  Cr.  8vo.,3s.  6d. 

THE  ENGLISH  IN  THE  WEST  INDIES: 
or,  the  Bow  of  Ulysses.  With  9  Illustra- 
tions. Crown  8vo.,  25.  boards,  25.  6d.  cloth. 

Grove. — SEVENTY-ONE  DAYS'  CAMP- 
ING IN  MOROCCO.  By  Lady  GROVE.  With 
Photogravure  Portrait  and  32  Illustrations 
from  Photographs.  8vo.,  75.  6d.  net. 

Haggard. — A  WINTER  PILGRIMAGE  : 

Being  an  Account  of  Travels  through 
Palestine,  Italy  and  the  Island  of  Cyprus, 
undertaken  in  the  year  1900.  By  H.  RIDER 
HAGGARD.  With  31  Illustrations  from  Photo- 
graphs. Crown  8vo.,  65.  net. 

Hardwick. — AN  IVORY  TRADER  IN 
NORTH  KENIA  :  the  Record  of  an  Expedi- 
tion to  the  Country  North  of  Mount  Kenia 
in  East  Equatorial  Africa,  with  an  account 
of  the  Nomads  of  Galla-Land.  By  A. 
ARKELL-HARDWICK,  F.R.G.S.  With  23 
Illustrations  from  Photographs,  and  a  Map. 
8vo.,  125.  6d.  net. 

Howitt. —  VISITS  TO  REMARKABLE 
PLACES.  Old  Halls,  Battle-Fields,  Scenes, 
illustrative  of  Striking  Passages  in  English 
History  and  Poetry.  By  WILLIAM  HOWITT. 
With  80  Illustrations.  Crown  8vo.,  35.  6d. 

Knight  (E.  F.). 

SOUTH  AFRICA  AFTER  THE  WAR. 
With  17  Illustrations.  8vo.,  105.  6d.  net. 

WITH  THE  ROYAL  TOUR  :  a  Narra- 
tive of  the  Recent  Tour  of  the  Duke  and 
Duchess  of  Cornwall  and  York  through 
Greater  Britain.  With  16  Illustrations 
and  a  Map.  Crown  8vo.,  55.  net. 

THE  CRUISE  OF  THE  '  ALERTE  ' :  the 
Narrative  of  a  Search  for  Treasure  on  the 
Desert  Island  of  Trinidad.  With  2  Maps 
and  23  Illustrations.  Crown  8vo.,  35.  6d. 
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Knight  (E.  F.) — continued. 

WHERE  THREE  EMPIRES  MEET:  a 
Narrative  of  Recent  Travel  in  Kashmir, 
Western  Tibet,  Baltistan,  Ladak,  Gilgit, 
and  the  adjoining  Countries.  With  a 
Map  and  54  Illustrations.  Cr.  8vo.,  35.  6d. 
THE  '•FALCON'  ON  THE  BALTIC:  a 
Voyage  from  London  to  Copenhagen  in 
a  Three-Tonner.  With  10  Full-page 
Illustrations.  Crown  8vo.,  35.  6d. 

Lees  and  Clutterbuck.— B.C.  1887  : 

A  RAMBLE  IN  BRITISH  COLUMBIA.  By  J.  A. 
LEES  and  W.  J.  CLUTTERBUCK.  With  Map 
and  75  Illustrations.  Crown  8vo.,  35.  6d. 

Lynch.  —  ARMENIA  :     Travels    and 

Studies.  By  H.  F.  B.  LYNCH.  With  197 
Illustrations  (some  in  tints)  reproduced 
from  Photographs  and  Sketches  by  the 
Author,  16  Maps  and  Plans,  a  Bibliography, 
and  a  Map  of  Armenia  and  adjacent 
countries.  2  vols.  Medium  8vo.,  gilt  top, 
425.  net. 

Nansen. — THE  FIRST  CROSSING  OF 
GREENLAND.  By  FRIDTJOF  NANSEN.  With 
143  Illustrations  and  a  Map.  Crown  8vo., 
35.  6d. 

Rice. — OCCASIONAL  ESSAYS  ON  NA- 
TIVE SOUTH  INDIAN  LIFE.  By  STANLEY 
P.  RICE,  Indian  Civil  Service.  8vo.,  IDS.  6d. 

Smith. — CLIMBING  IN  THE  BRITISH 
ISLES.     By  W.  P.  HASKETT  SMITH.    With 
Illustrations  and  Numerous  Plans. 
Part  I.  ENGLAND.     i6mo.,  35.  net. 
Part  II.   WALES  AND  IRELAND.     i6mo., 
35.  net. 


Spender. — Two  WINTERS  IN  NOR- 
WAY: being  an  Account  of  Two  Holidays 
spent  on  Snow-shoes  and  in  Sleigh  Driving, 
and  including  an  Expedition  to  the  Lapps. 
By  A.  EDMUND  SPENDER.  With  40  Illustra- 
tions from  Photographs.  8vo.,  105.  6d.  net. 

Stephen.  —  THE  PL  A  Y-  GRO  UND  01* 
EUROPE  (The  Alps).  By  Sir  LESLIE 
STEPHEN,  K.C.B.  With  4  Illustrations 
Crown  8vo.,  35.  6d. 

Stutfield  and  Collie. — CLIMBS  AND 
EXPLORATION  IN  THE  CANADIAN  ROCKIES. 
By  HUGH  E.  M.  STUTFIELD  and  J.  NOR- 
MAN COLLIE,  F.R.S.  With  2  Maps,  24 
Full-page  Illustrations,  and  56  Half-page 
Illustrations.  8vo.,  125.  6d.  net. 

Sverdrup.  -  -  NEW    LAND  :      Four 

Years  in  the  Arctic  Regions.  By  OTTO 
SVERDRUP.  Translated  from  the  Nor- 
wegian by  ETHEL  HARRIET  HEARN.  With 
62  Plates,  162  Illustrations  (4  Maps)  in  the 
the  Text,  and  4  Folding-out  Maps.  2  vols. 
8vo.,  365.  net. 

Three    in    Norway.      By  Two  of 

Them.  With  a  Map  and  59  Illustrations. 
Crown  8vo.,  25.  boards,  25.  6d.  cloth. 

Tyndall. — (]OHN). 

THE  GLACIERS  OF  THE  ALPS.     With 
61  Illustrations.     Crown  8vo.,  6s.  6d.  net. 

HOURS  OF  EXERCISE  IN  THE  ALPS. 
With  7  Illustrations.    Cr.  8vo.,  65.  6d.  net. 


Sport  and  Pastime. 

THE  BADMINTON  LIBRARY. 

Edited  by  HIS  GRACE  THE  (EIGHTH)  DUKE  OF  BEAUFORT,  K.G., 

and  A.  E.  T.  WATSON. 


ARCHER  Y.  By  C.  J.  LONGMAN  and 
Col.  H.WALROND.  With  Contributions  by 
Miss  LEGH,  Viscount  DILLON,  etc.  With 
2  Maps,  23  Plates  and  172  Illustrations  in 
the  Text.  Crown  8vo.,  cloth,  6s.  net;  half- 
bound,  with  gilt  top,  gs.  net. 


ATHLETICS.  By  MONTAGUE 
SHEARMAN.  With  Chapters  on  Athletics 
at  School  by  W.  BEACHER  THOMAS  ;  Ath- 
letic Sports  in  America  by  C.  H.  SHERRILL  ; 
a  Contribution  on  Paper-chasing  by  W.  RYE, 
and  an  Introduction  by  Sir  RICHARD  WEB- 
STER (Lord  ALVERSTONE).  With  12  Plates 
and  37  Illustrations  in  the  Text.  Cr.  8vo., 
cloth,  6s.  net ;  half-bound, with  gilt  top,gs.net. 


BIG     GAME     SHOOTING. 

CLIVE  PHILLIPPS-WOLLEY. 


By 


Vol.  I.  AFRICA  AND  AMERICA. 
With  Contributions  by  Sir  SAMUEL  W. 
BAKER,  W.  C.  OSWELL,  F.  C.  SELOUS, 
etc.  With  20  Plates  and  57  Illustrations 
in  the  Text.  Crown  8vo.,  cloth,  6s.  net; 
half-bound,  with  gilt  top,  gs.  net. 

Vol.  II.  EUROPE,  ASIA,  AND  THE 
ARCTIC  REGIONS.  With  Contribu- 
tions by  Lieut. -Colonel  R.  HEBER 
PERCY,  Major  ALGERNON  C.  HEBER 
PERCY,  etc.  With  17  Plates  and  56  Illus- 
trations in  the  Text.  Crown  8vo.,  cloth 
6s.  net ;  half-bound,  with  gilt  top,  gs.  net. 
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THE    BADMINTON    LIBRARY— continued. 

Edited  by  HIS  GRACE  THE  (EIGHTH)  DUKE  OF  BEAUFORT,  K.G., 

and  A.  E.  T.  WATSON. 


BILLIARDS.    By  Major  W.  BROAD- 
FOOT,  R.E.    With  Contributions  by  A.  H. 

BOYD,    SVDENHAM    DlXON,  W.  J.  FORD,  CtC. 

With  ii  Plates,  19  Illustrations  in  the  Text, 
and  numerous  Diagrams.  Crown  8vo.,  cloth, 
65.  net ;  half-bound,  with  gilt  top,  95.  net. 


COURSING  AND  FALCONRY. 
By  HARDING  Cox,  CHARLES  RICHARDSON, 
and  the  Hon.  GERALD  LASCELLES.  With 
20  Plates  and  55  Illustrations  in  the  Text. 
Crown  8vo.,  cloth,  65.  net ;  half-bound,  with 
gilt  top,  95.  net. 


CRICKET.  By  A.  G.  STEEL  and 
the  Hon.  R.  H.  LYTTELTON.  With  Con- 
tributions by  ANDREW  LANG,  W.  G.  GRACE, 
F.  GALE,  etc.  With  13  Plates  and  52  Illus- 
trations in  the  Text.  Crown  8vo.,  cloth,  6s. 
net ;  half-bound,  with  gilt  top,  gs.  net. 


CYCLING.  By  the  EARL  OF  ALBE- 
MARLE  and  G.  LACY  HILLIER.  With  19 
Plates  and  44  Illustrations  in  the  Text. 
Crown  8vo.,  cloth.  65.  net ;  half-bound,  with 
gilt  top,  gs.  net. 


DANCING.  By  Mrs.  LILLY  GROVE. 
With  Contributions  by  Miss  MIDDLETON, 
The  Hon.  Mrs.  ARMYTAGE,  etc.  With 
Musical  Examples,  and  38  Full-page  Plates 
and  93  Illustrations  in  the  Text.  Crown 
8vo.,  cloth,  6s.  net ;  half-bound,  with  gilt 
top,  gs.  net. 


DRIVING.  By  His  Grace  the  (Eighth) 
DUKE  of  BEAUFORT,  K.G.  With  Contribu- 
tions by  A.  E.  T.  WATSON  the  EARL  OF 
ONSLOW,  etc.  With  12  Plates  and  54  Illus- 
trations in  the  Text.  Crown  8vo.,  cloth,  6s. 
net ;  half-bound,  with  gilt  top,  gs.  net. 

FENCING,  BOXING,  AND 
WRES  TLING .  By  WALTER  H .  POLLOCK, 
F.  C.  GROVE,  C.  PREVOST,  E.  B.  MITCHELL, 
and  WALTER  ARMSTRONG.  With  18  Plates 
and  24  Illustrations  in  the  Text.  Crown 
8vo.,  cloth,  6s.  net ;  half-bound,  with  gilt 
top,  gs.  net. 


FISHING.     By  H.  CHOLMONDELEY- 
PENNELL. 

Vol.  I.  SALMON  AND  TROUT.  With 
Contributions  by  H.  R.  FRANCIS,  Major 
JOHN  P.  TRAHERNE,  etc.  With  9  Plates 
and  numerous  Illustrations  of  Tackle,  etc. 
Crown  8vo.,  cloth,  6s.  net ;  half-bound, 
with  gilt  top,  gs.  net. 

Vol.  II.  PIKE  AND  OTHER  COARSE 
FISH.  With  Contributions  by  the 
MARQUIS  OF  EXETER,  WILLIAM  SENIOR, 
G.  CHRISTOPHER  DAVIS,  etc.  With 
7  Plates  and  numerous  Illustrations  01 
Tackle,  etc.  Crown  8vo.,  cloth,  6s.  net ; 
half-bound,  with  gilt  top,  95.  net. 

FOOTBALL.  HISTORY,  by  MON- 
TAGUE SHEARMAN  ;  THE  ASSOCIATION 
GAME,  by  W.  J.  OAKLEY  and  G.  O.  SMITH  ; 
THE  RUGBY  UNION  GAME,  by  FRANK 
MITCHELL.  With  other  Contributions  by 
R.  E.  MACNAGHTEN,  M.  C.  KEMP,  J.  E. 
VINCENT,  WALTER  CAMP  and  A.  SUTHER- 
LAND. With  19  Plates  and  35  Illustrations 
in  the  Text.  Crown  8vo.,  cloth,  65.  net ; 
half-bound,  with  gilt  top,  gs.  net. 

GOLF.  By  HORACE  G.  HUTCHINSON. 
With  Contributions  by  the  Rt.  Hon.  A.  J. 
BALFOUR,  M.P.,  Sir  WALTER  SIMPSON,  Bart., 
ANDREW  LANG,  etc.  With  34  Plates  and  56 
Illustrations  in  the  Text.  Crown  8vo.,  cloth, 
6s.  net ;  half-bound,  with  gilt  top,  gs.  net. 

HUNTING.  By  His  Grace  the 
(Eighth)  DUKE  OF  BEAUFORT,  K.G.,  and 
MOWBRAY  MORRIS.  With  Contributions  by 
the  EARL  OF  SUFFOLK  AND  BERKSHIRE, 
Rev.  E.  W.  L.  DAVIES,  G.  H.  LONGMAN, 
etc.  With  5  Plates  and  54  Illustrations  in 
the  Text.  Crown  8vo.,  cloth,  6s.  net ;  half- 
bound,  with  gilt  top,  gs.  net. 

MOTORS  AND  MOTOR-DRIV- 
ING. By  ALFRED  C.  HARMSWORTH,  the 
MARQUIS  DE  CHASSELOUP-LAUBAT,  the 
Hon.  JOHN  SCOTT-MONTAGU,  R.  J.  ME- 
CREDY,  the  Hon.  C.  S.  ROLLS,  Sir  DAVID 
SALOMONS,  Bart.,  etc.  With  13  Plates  and 
136  Illustrations  in  the  Text.  Crown  8vo., 
cloth,  gs.  net ;  half-bound,  i2s.  net. 
A  Cloth  Box  for  use  when  Motoring,  2s.  net. 
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THE   BADMINTON   LIBRARY— continued. 

Edited  by  HIS  GRACE  THE  (EIGHTH)  DUKE  OF  BEAUFORT,  K.G., 

and  A.  E.  T.  WATSON. 


MOUNTAINEERING.      By  C.  T. 

DENT.  With  Contributions  by  the  Right 
Hon.  J.  BRYCE,  M.P.,  Sir  MARTIN  CONWAY, 
D.  W.  FRESHFIELD,  C.  E.  MATTHEWS,  etc. 
With  13  Plates  and  91  Illustrations  in  the 
Text.  Crown  8vo.,  cloth,  65.  net ;  half- 
bound,  with  gilt  top,  95.  net. 

POETRY  OF  SPORT  (THE).— 
Selected  by  HEDLEY  PEEK.  With  a 
Chapter  on  Classical  Allusions  to  Sport  by 
ANDREW  LANG,  and  a  Special  Preface  to 
the  BADMINTON  LIBRARY  by  A.  E.  T. 
WATSON.  With  32  Plates  and  74  Illustra- 
tions in  the  Text.  Crown  8vo.,  cloth,  6s. 
net ;  half-bound,  with  gilt  top,  gs.  net. 

RACING  AND  STEEPLE-CHAS- 
ING. By  the  EARL  OF  SUFFOLK  AND 
BERKSHIRE,  W.  G.  CRAVEN,  the  Hon.  F. 
LAWLEY,  ARTHUR  COVENTRY,  and  A.  E.  T. 
WATSON.  With  Frontispiece  and  56  Illus- 
trations in  the  Text.  Crown  8vo.,  cloth,  65. 
net ;  half-bound,  with  gilt  top,  95.  net. 

RIDING  AND  POLO.  By  Captain 
ROBERT  WEIR,  J.  MORAY  BROWN,  T.  F. 
DALE,  THE  LATE  DUKE  OF  BEAUFORT,  THE 
EARL  OF  SUFFOLK  AND  BERKSHIRE,  etc. 
With  1 8  Plates  and  41  Illusts.  in  the  Text. 
Crown  8vo.,  cloth,  6s.  net ;  half-bound, 
with  gilt  top,  95.  net. 

ROWING.  By  R.  P.  P.  ROWE  and 
C.  M.  PITMAN.  With  Chapters  on  Steering 
by  C.  P.  SEROCOLD  and  F.  C.  BEGG  ;  Met- 
ropolitan Rowing  by  S.  LE  BLANC  SMITH  ; 
and  on  PUNTING  by  P.  W.  SQUIRE.  With 
75  Illustrations.  Crown  8vo.,  cloth,  65.  net ; 
half-bound,  with  gilt  top,  95.  net. 

SHOOTING. 

Vol.  I.  FIELD  AND  COVERT.  By  LORD 
WALSINGHAM  and  Sir  RALPH  PAYNE- 
GALLWEY,  Bart.  With  Contributions  by 
the  Hon.  GERALD  LASCELLES  and  A.  J. 
STUART-WORTLEY.  With  n  Plates  and 
95  Illustrations  in  the  Text.  Crown  8vo., 
cloth,  65.  net;  half-bound,  with  gilt  top, 
95.  net. 

Vol.  II.  MOOR  AND  MARSH.  By 
LORD  WALSINGHAM  and  Sir  RALPH  PAYNE- 
GALLWEY,  Bart.  With  Contributions  by 
LORD  LOVAT  and  Lord  CHARLES  LENNOX 
KERR.  With  8  Plates  and  57  Illustrations 
in  the  Text.  Crown  8vo.,  cloth,  65.  net ; 
half-bound,  with  gilt  top,  95.  net. 


SEA  FISHING.  By  JOHN  BICKER- 
DYKE,  Sir  H.  W.  GORE-BOOTH,  ALFRED 
C.  HARMSWORTH,  and  W.  SENIOR.  With  22 
Full-page  Plates  and  175  Illusts.  in  the  Text. 
Crown  8vo.,  cloth,  6s.  net ;  half-bound,  with 
gilt  top,  gs.  net. 


SKATING,  CURLING,  TOBOG- 
GANING. By  J.  M.  HEATHCOTE,  C.  G. 
TEBBUTT,  T.  MAXWELL  WITHAM,  Rev. 
JOHN  KERR,  ORMOND  HAKE,  HENRY  A. 
BUCK,  etc.  With  12  Plates  and  272  Illus- 
trations in  the  Text.  Crown  8vo.,  cloth,  6s. 
net ;  half-bound,  with  gilt  top,  gs.  net. 


SWIMMING.  By  ARCHIBALD  SIN- 
CLAIR and  WILLIAM  HENRY,  Hon.  Sees,  of  the 
Life-Saving  Society.  With  13  Plates  and  112 
Illustrations  in  the  Text.  Crown  8vo.,  cloth, 
6s.  net ;  half-bound,  with  gilt  top,  95.  net. 


TENNIS,  LA  WN  TENNIS, 
RACKETS  AND  FIVES.  By  J.  M.  and 
C.  G.  HEATHCOTE,  E.  O.  PLEYDELL-BOU- 
VERIES  and  A.  C.  AINGER.  With  Contributions 
by  the  Hon.  A.  LYTTELTON,  W.  C.  MAR- 
SHALL, Miss  L.  DOD,  etc.  With  14  Plates  and 
65  Illustrations  in  the  Text.  Crown  8vo., 
cloth,  6s.  net ;  half-bound,  with  Igilt  top, 
gs.  net. 

YACHTING. 

Vol.  I.  CRUISING,  CONSTRUCTION 
OF  YACHTS,  YACHT  RACING 
RULES,  FITTING-OUT,  etc.  By  Sir 
EDWARD  SULLIVAN,  Bart.,  THE  EARL  OF 
PEMBROKE,  LORD  BRASSEY,  K.C.B.,  C. 
E.  SETH-SMITH,  C.B.,  G.  L.  WATSON,  R. 
T.  PRITCHETT,  E.  F.  KNIGHT,  etc.  With 
21  Plates  and  93  Illustrations  in  the 
Text.  Crown  8vo.,  cloth,  6s.  net ;  half- 
bound,  with  gilt  top,  gs.  net. 

Vol.  II.  YACHT  CLUBS,  YACHT- 
ING IN  AMERICA  AND  THE 
COLONIES,  YACHT  RACING,  etc. 
By  R.  T.  PRITCHETT,  THE  MARQUIS  OF 

DUFFERIN  AND  AVA,  K.P.,  THE   EARL  OF 

ONSLOW,  JAMES  MCFERRAN,  etc.  With 
35  Plates  and  160  Illustrations  in  the 
Text.  Crown  8vo.,  cloth,  gs.  net;  half- 
bound,  with  gilt  top,  gs.  net. 
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FUR,   FEATHER,  AND   FIN   SERIES. 


Edited  by  A.  E.  T.  WATSON. 
Crown  8vo.,  price  55.  each  Volume,  cloth. 
The  Volumes  are  also  issued  half-bound  in  Leather,  with  gilt  top. 


Price  75.  6d.  net  each. 


THE  PARTRIDGE.  Natural  His- 
tory, by  the  Rev.  H.  A.  MACPHERSON  ; 
Shooting,  by  A.  J.  STUART-WORTLEY  ; 
Cookery,  by  GEORGE  SAINTSBURY.  With 
ii  Illustrations  and  various  Diagrams. 
Crown  8vo.,  55. 

THE  GRO USE.  Natural  History,  by 
the  Re^  .  H.  A.  MACPHERSON;  Shooting, 
by  A.  J.  STUART-WORTLEY;  Cookery,  by 
GEORGE  SAINTSBURY.  With  13  Illustrations 
and  various  Diagrams.  Crown  8vo.,  55. 

THE  PHEASANT.  Natural  History, 
by  the  Rev.  H.  A.  MACPHERSON  ;  Shooting, 
by  A.  J.  STUART-WORTLEY  ;  Cookery,  by 
ALEXANDER  INNES  SHAND.  With  10  Illus- 
trations and  various  Diagrams.  Crown 
8vo.,  55. 

THE  HARE.  Natural  History,  by 
the  Rev.  H.  A.  MACPHERSON  ;  Shooting, 
by  the  Hon.  GERALD  LASCELLES  ;  Coursing, 
by  CHARLES  RICHARDSON  ;  Hunting,  by  J. 
S.  GIBBONS  and  G.  H.  LONGMAN  ;  Cookery, 
by  Col.  KENNEY  HERBERT.  With  9 
Illustrations.  Crown  8vo.,  55. 

THE  RABBIT.  By  JAMES  EDMUND 
HARTING.  Cookery,  by  ALEXANDER  INNES 
SHAND.  With  10  Illustrations.  Cr.  8vo.,  55. 


SNIPE  AND  WOODCOCK.  By 
L.  H.  DE  VISME  SHAW.  With  Chapters  on 
Snipe  and  Woodcock  in  Ireland  by  RICHARD 
J.  USSHER.  Cookery,  by  ALEXANDER  INNES 
SHAND.  With  8  Illustrations.  Cr.  8vo.,  55. 

RED  DEER.— Natural  History,  by 
the  Rev.  H.  A.  MACPHERSON  ;  Deer  Stalk- 
ing, by  CAMERON  OF  LOCHIEL  ;  Stag 
Hunting,  by  Viscount  EBRINGTON  ; 
Cookery,  by  ALEXANDER  INNES  SHAND. 
With  10  Illustrations.  Crown  8vo.,  55. 

THE  SALMON.  By  the  Hon.  A.  E. 
GATHORNE-HARDY.  With  Chapters  on  the 
Law  of  Salmon  Fishing  by  CLAUD  DOUGLAS 
PENNANT  ;  Cookery,  by  ALEXANDER  INNES 
SHAND.  With  8  Illustrations.  Cr.  8vo.,  55. 

THE  TROUT.  By  the  MARQUESS 
OF  GRANBY.  With  Chapters  on  the  Breed- 
ing of  Trout  by  Col.  H.  CUSTANCE  ;  and 
Cookery,  by  ALEXANDER  INNES  SHAND. 
With  12  Illustrations.  Crown  8vo.,  55. 

PIKE  AND  PERCH.    By  WILLIAM 

SENIOR  ('  Redspinner,'  Editor  of  the 
'  Field').  With  Chapters  by  JOHN  BICKER- 
DYKE  and  W.  H.  POPE;  Cookery,  by 
ALEXANDER  INNES  SHAND.  With  12  Il- 
lustrations. Crown  8vo.,  55. 


Alverstone   and  Alcock. — SURREY 

CRICKET:    its    History    and    Associations,  j 
Edited  by  the  Right  Hon.  LORD  ALVER- 
STONE, L.C.J.,  President,  and  C.W.  ALCOCK, 
Secretary,   of  the    Surrey   County    Cricket 
Club.     With  48  Illustrations.     8vo.,  55.  net. 

Anstruther  Thomson.  —  EIGHTY 
YEARS'  REMINISCENCES.  By  Colonel  J. 
ANSTRUTHER  THOMSON.  With  29  Por- 
traits and  other  Illustrations.  2  vols.  8vo., 
215.  net. 

Bickerdyke. — DA  YS  OF  MY  LIFE  ON 
WATER,  FRESH  AND  SALT;  and  other 
Papers.  By  JOHN  BICKERDYKE.  With 
Photo-etching  Frontispiece  and  8  Full-page 
Illustrations.  Crown  8vo.,  35.  6d. 

Ellis. — CHESS  SPARKS  ;  or,  Short  and 
Bright  Games  of  Chess.  Collected  and 
Arranged  by  J.  H.  ELLIS,  M.  A.  8vo.,  45.  6d 


Blackburne.  —  MR.  BLACKBURNE  s 
GAMES  AT  CHESS.  Selected,  Annotated 
and  Arranged  by  Himself.  Edited,  with  a 
Biographical  Sketch  and  a  brief  History  of 
Blindfold  Chess,  by  P.  ANDERSON  GRAHAM. 
With  Portrait  of  Mr.  Blackburne.  8vo., 
75.  6d.  net. 

Ford. — THE  THEORY  AND  PRACTICE 
OF  ARCHERY.  By  HORACE  FORD.  New 
Edition,  thoroughly  Revised  and  Re-written 
by  W.  BUTT,  M.A.  With  a  Preface  by  C. 
J.  LONGMAN,  M.A.  8vo.,  145. 

Francis. — A  BOOK  ON  ANGLING  :  or, 
Treatise  on  the  Art  of  Fishing  in  every 
Branch  ;  including  full  Illustrated  List  of  Sal- 
mon Flies.  By  FRANCIS  FRANCIS.  With  Por- 
trait and  Coloured  Plates.  Crown  8vo.,  155. 

Fremantle.  —  THE  BOOK  OF  THE 
RIFLE.  By  the  Hon.  T.  F.  FREMANTLE, 
V.D.,  Major,  ist  Bucks  V.R.C.  With  54 
Plates  and  107  Diagrams  in  the  Text.  8vo., 
125.  6d.  net. 
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Gathorne  -  Hardy.  —  AUTUMNS  IN 
ARGYLESHIRE  WITH  ROD  AND  GUN.  By 
the  Hon.  A.  E.  GATHORNE-HARDY.  With 
8  Illustrations  by  ARCHIBALD  THORBURN. 
8vo.,  65.  net. 

Graham. — COUNTRY  PASTIMES  FOR 
BOYS.  By  P.  ANDERSON  GRAHAM.  With 
252  Illustrations  from  Drawings  and 
Photographs.  Cr.  8vo.,  gilt  edges,  35.  net. 

Hutchinson.—  THE  BOOK  OF  GOLF 
AND  GOLFERS.  By  HORACE  G.  HUTCHIN- 
SON. With  71  Portraits  from  Photographs. 
Large  crown  8vo.,  gilt  top,  ys.  6d.  net. 

Lang1. — ANGLING  SKETCHES.  By 
ANDREW  LANG.  With  20  Illustrations. 
Crown  8vo.,  35.  6d. 

Lillie. — CROQUET  UP  TO  DATE.  Con- 
taining the  Ideas  and  Teachings  of  the 
Leading  Players  and  Champions.  By  AR- 
THUR LILLIE.  With  19  Illustrations  (15 
Portraits),  and  numerous  Diagrams.  8vo., 
IDS.  6d.  net. 

Longman. — CHESS  OPENINGS.      By 

FREDERICK  W.  LONGMAN.  Fcp.  8vo.,  2s.  6d. 

Mackenzie. — NOTES  FOR  HUNTING 
MEN.  By  Captain  CORTLANDT  GORDON 
MACKENZIE.  Crown  8vo.,  25.  6d.  net. 

Madden. — THE  DIARY  OF  MASTER 
WILLIAM  SILENCE  :  a  Study  of  Shakespeare 
and  of  Elizabethan  Sport.  By  the  Right 
Hon.  D.  H.  MADDEN,  Vice-Chancellor  of  the 
University  of  Dublin.  8vo.,  gilt  top,  165. 

Maskelyne. — SHARPS  AND  FLATS  :  a 
Complete  Revelation  of  the  Secrets  of 
Cheating  at  Games  of  Chance  and  Skill.  By 
JOHN  NEVIL  MASKELYNE,  of  the  Egyptian 
Hall.  With  62  Illustrations.  Crown  8vo.,  65. 

Millais  (JOHN  GUILLE). 

THE    WILD-FOWLER  IN  SCOTLAND. 

With  a  Frontispiece  in  Photogravure  by 
Sir  J.  E.  MILLAIS,  Bart.,  P.R.A.,  8  Photo- 
gravure Plates,  2  Coloured  Plates  and  50 
Illustrations  from  the  Author's  Drawings 
and  from  Photographs.  Royal  4to.,  gilt 
top,  305.  net. 

THE  NATURAL  HISTORY  OF  THE 
BRITISH  SURFACE -FEEDING  DUCKS. 
With  6  Photogravures  and  66  Plates  (41 
in  Colours)  from  Drawings  by  the  Author, 
ARCHIBALD  THORBURN,  and  from  Photo- 
graphs. Royal  4to.,cloth,gilt  top,  £6  6i.net. 

Modern  Bridge.— By 'Slam'.  With 

a  Reprint  of  the  Laws  of  Bridge,  as  adopted 
by  the  Portland  and  Turf  Clubs.  i8mo., 
gilt  edges,  35.  6d.  net. 

Park. — THE  GAME  OF  GOLF.  By 
WILLIAM  PARK,  Jun.,  Champion  Golfer, 
1887-89.  With  17  Plates  and  26  Illustra- 
tions in  the  Text.  Crown  8vo.,  75.  6d. 


Payne-Gallwey  (Sir  RALPH,  Bart.). 
THE  CROSS-BOW  :  Mediaeval  and 
Modern  ;  Military  and  Sporting  ;  its 
Construction,  History  and  Management, 
with  a  Treatise  on  the  Balista  and  Cata- 
pult of  the  Ancients.  With  220  Illustra- 
tions. Royal  4to.,  £3  35.  net. 

LETTERS  TO  YOUNG  SHOOTERS  (First 
Series).  On  the  Choice  and  use  of  a  Gun. 
With  41  Illustrations.  Crown  8vo.,  75.  6d. 

LETTERS  TO  YOUNG  Stfoor£xs(Second 
Series).  On  the  Production,  Preservation, 
and  Killing  of  Game.  With  Directions 
in' Shooting  Wood-Pigeons  and  Breaking- 
in  Retrievers.  With  Portrait  and  103 
Illustrations.  Crown  8vo.,  125.  6d. 

LETTERS  TO  YOUNG  SHOOTERS. 
(Third  Series.)  Comprising  a  Short 
Natural  History  of  the  Wildfowl  that 
are  Rare  or  Common  to  the  British 
Islands,  with  complete  directions  in 
Shooting  Wildfowl  on  the  Coast  and 
Inland.  With  200  Illustrations.  Crown 
8vo.,  185. 

Pole. — THE  THEORY  OF  THE  MODERN 
SCIENTIFIC  GAME  OF  WHIST.  By  WILLIAM 
POLE,  F.R.S.  Fcp.  8vo.,  gilt  edges,  25.  net. 

Proctor. — How    TO   PLAY    WHIST: 

WITH     THE     LAWS     AND     ETIQUETTE     OP 

WHIST.  By  RICHARD  A.  PROCTOR.  Crown 
8vo.,  gilt  edges,  35.  net. 

Ronalds. — THE  FLY- FISHER'S  ENTO- 
MOLOGY. By  ALFRED  RONALDS.  With  20 
coloured  Plates.  8vo.,  145. 

Somerville. — SLIPPER'S  A  B  C  OF 
FOX-HUNTING.  By  E.  CE.  SOMERVILLE, 
M.F.H.,  Joint  Author  of  '  Some  Experiences 
of  an  Irish  R.M.,'  etc.  With  Illustrations 
in  Colour  by  the  Author.  4to.,  boards, 
los.  6d.  net. 

Thomas-Stanford.  —  A   RIVER    OF 

NORWAY:  being  the  Notes  and  Reflections 
of  an  Angler.  By  CHARLES  THOMAS- 
STANFORD.  With  10  Photogravure  Plates, 
i  Map  and  i  Plan.  8vo.,  95.  net. 

Thompson,  Cannan  and  Doneraile. 

— COMBINED  HAND -IN -HAND  FIGURE 
SKATING.  By  NORCLIFFE  G.  THOMPSON, 
F.  LAURA  CANNAN  and  VISCOUNT  DONE- 
RAILE, Members  of  the  Skating  Club. 
i6mo.,  25.  6d.  net. 

Warner. — CRICKET     ACROSS      THE 

SEAS  :  being  an  Account  of  the  Tour  of 
Lord  Hawke's  Team  in  New  Zealand  and 
Australia.  By  P.  F.  WARNER  With  32 
Illustrations  from  Photographs.  Crown 
8vo.,  55.  net. 


MESSRS.  LONGMANS  &  CO.'S  STANDARD  AND  GENERAL  WORKS.         17 


Mental,  Moral,  and  Political  Philosophy. 

LOGIC,  RHETORIC,  PSYCHOLOGY,  ETHICS,  &>C. 


Abbott. — THE  ELEMENTS  OF  LOGIC. 
By  T.  K.  ABBOTT,  B.D.     i2mo.,  35. 

Aristotle. 

THE  ETHICS:  Greek  Text,  Illustrated 
with  Essay  and  Notes.  By  Sir  ALEXAN- 
DER GRANT,  Bart.  2  vols.  8vo.,  325. 

AN  INTRODUCTION  TO  ARISTOTLE'S 
ETHICS.  Books  I. -IV.  (Book  X.  c.vi.-ix. 
in  an  Appendix).  With  a  continuous 
Analysis  and  Notes.  By  the  Rev.  E. 
MOORE,  D.D.  Crown  8vo.,  105.  6d. 

Bacon  (FRANCIS). 

COMPLETE  WORKS.  Edited  by  R.  L. 
ELLIS,  JAMES  SPEDDING  and  D.  D. 
HEATH.  7  vols.  8vo.,  ^"3  135.  6d. 

LETTERS  AND  LIFE,  including  all  his 
occasional  Works.  Edited  by  JAMES 
SPEDDING.  7  vols.  8vo.,  ^4  45. 

THE  ESSAYS:  with  Annotations.  By 
RICHARD  WHATELY,  D.D.  8vo.,  IDS.  6d. 

THE  ESSAYS:  with  Notes.  By  F. 
STORR  and  C.  H.  GIBSON.  Cr.  8vo.,  35.  6d. 

THE  ESSAYS:  with  Introduction, 
Notes,  and  Index.  By  E.  A.  ABBOTT,  D.D. 
2  Vols.  Fcp.  8vo.,6s.  The  Text  and  Index 
only,  without  Introduction  and  Notes,  in 
One  Volume.  Fcp.  8vo.,  25.  6d. 

Bain  (ALEXANDER). 

MENTAL  AND  MORAL  SCIENCE  :  a 
Compendium  of  Psychology  and  Ethics. 
Crown  8vo.,  IDS.  6d. 

Or  separately, 

Part  I.  PSYCHOLOGY  AND  HISTORY  OF 
PHILOSOPHY.     Crown  8vo.,  65.  6d. 

Part  II.  THEORY  OF  ETHICS  AND  ETHICAL 
SYSTEMS.     Crown  8vo.,  45.  6d. 

LOGIC.  Part  I.  DEDUCTION.  Cr.  8vo., 
45.  Part  II.  INDUCTION.  Cr.  8vo.,  65. 6d. 

THE  SENSES  AND  THE  INTELLECT. 
8vo.,  155. 

THE  EMOTIONS  AND  THE  WILL 
8vo.,  155. 

PRACTICAL  ESSAYS.    Cr.  8vo.,  2s. 

DISSERTATIONS  ON  LEADING  PHILO- 
SOPHICAL TOPICS.  8vo.,  75.  6d.  net. 


Baldwin. — A  COLLEGE  MANUAL  OF 
RHETORIC.  By  CHARLES  SEARS  BALDWIN. 
A.M.,  Ph.D.  Crown  8vo.,  45.  6d. 


Brooks. — THE  ELEMENTS  OF  MIND  : 
being  an  Examination  into  the  Nature  of 
the  First  Division  of  the  Elementary  Sub- 
stances of  Life.  By  H.  JAMYN  BROOKS. 
8vo.,  105.  6d.  net. 


Brough. — THE  STUDY  OF  MENTAL 

SCIENCE:  Five  Lectures  on  the  Uses  and 
Characteristics  of  Logic  and  Psychology. 
By  J.  BROUGH,  LL.D.  Crown  8vo,  25.  net. 


Crozier  (JOHN  BEATTIE). 

CIVIL  ISA  TION  AND  PROGRESS  :  being 
the  Outlines  of  a  New  System  of  Political, 
Religious  and  Social  Philosophy.  8vo.,i45. 

HISTORY  OF  INTELLECTUAL  DEVEL- 
OPMENT;  on  theLines  of  Modern  Evolution 

Vol.  I.     8vo.,  145. 
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LECTURES  ON  THE  PRINCIPLES  OP 
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REICHEL,  M.A.  Crown  8vo.,  155. 

OUTLINES  OF  THE  HISTORY  OF 
GREEK  PHILOSOPHY.  Translated  by 
SARAH  F.  ALLEYNE  and  EVELYN  ABBOTT, 
M.A.,  LL.D.  Crown  8vo.,  105.  6d. 

PLATO  AND  THE  OLDER  ACADEMY. 
Translated  by  SARAH  F.  ALLEYNE  and 
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Campbell. — RELIGION  IN  GREEK  LI- 
TERATURE. By  the  Rev.  LEWIS  CAMPBELL, 
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CHIPS  FROM  A  GERMAN  WORKSHOP. 
Vol.  IV.  Essays  on  Mythology  and  Folk- 
lore. Crown  8vo.,  55. 

THE  Six  SYSTEMS  OF  INDIAN 
PHILOSOPHY.  Crown  8vo.,  75.  6d.  net. 

CONTRIBUTIONS  TO  THE  SCIENCE  OF 
MYTHOLOGY.  2  vols.  8vo.,  325. 

THE  ORIGIN  AND  GROWTH  OF  RELI- 
GION, as  illustrated  by  the  Religions  of 
India.  The  Hibbert  Lectures,  delivered 
at  the  Chapter  House,  Westminster 
Abbey,  in  1878.  Crown  8vo.,  55. 
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The  Science  of  Religion,  &e. — continued. 


Max  Miiller  (The  Right  Hon.  F.)- 

continued. 

INTRODUCTION  TO  THE  SCIENCE  OF 
RELIGION  :  Four  Lectures  delivered  at  the 
Royal  Institution.  Crown  8vo.,  55. 

NATURAL  RELIGION.  The  Gifford 
Lectures,  delivered  before  the  University 
of  Glasgow  in  1888.  Crown  8vo.,  55. 

PHYSICAL  RELIGION.  The  Gifford 
Lectures,  delivered  before  the  University 
of  Glasgow  in  1890.  Crown  8vo.,  55. 

ANTHROPOLOGICAL  RELIGION.     The 

Gilford  Lectures,  delivered  before  the  Uni- 
versity of  Glasgow  in  1891.     Cr.  8vo.,  55. 

THEOSOPHY,  OR  PSYCHOLOGICAL  RE- 
LIGION. The  Gifford  Lectures,  delivered 
before  the  University  of  Glasgow  in  1892. 
Crown  8vo.,  55. 


Max  Miiller  (The  Right  Hon.  F.)- 

continued. 

THREE  LECTURES  ON  THE  VEDANTA 
PHILOSOPHY,  delivered  at  the  Royal 
Institution  in  March,  1894.  Cr.  8vo.,  55. 

LAST  ESSAYS.  Second  Series- 
Essays  on  the  Science  of  Religion. 
Crown  8vo.,  55. 

Oakesmith.  -  -  THE  RELIGION  OP 
PLUTARCH:  a  Pagan  Creed  of  Apostolic 
Times.  An  Essay.  By  JOHN  OAKESMITH, 
D.Litt.,  M.A.  Crown  8vo.,  55.  net. 

Wood-Martin  (W.  G.). 

TRACES  OF  THE  ELDER  FAITHS  OF 
IRELAND  :  a  Folk-lore  Sketch.  A  Hand- 
book of  Irish  Pre-Christian  Traditions. 
With  192  Illustrations.  2  vols.  8vo., 
305.  net. 

PAGAN  IRELAND  :  an  Archaeological 
Sketch.  A  Handbook  of  Irish  Pre- 
Christian  Antiquities.  With  512  Illus- 
trations. 8vo.,  155. 


Classical  Literature,  Translations,  &c. 


Abbott.  —  HELLENIC  A.  A  Collection 
of  Essays  on  'Greek  Poetry,  Philosophy, 
History,  and  Religion.  Edited  by  EVELYN 
ABBOTT,  M.A.,  LL.D.  Crown  8vo.,  75.  6d. 


^Eschylus.  —  EUMENIDES  OF 

LUS.     With   Metrical   English  Translation. 
By  J.  F.  DAVIES.     8vo.,  75. 

Aristophanes.  —  THE  ACHARNIANS 
OF  ARISTOPHANES,  translated  into  English 
Verse.  By  R.  Y.  TYRRELL.  Crown  8vo.,  15. 

Becker  (W.  A.),  Translated  by  the 
Rev.  F.  METCALFE,  B.D. 

GALLUS  :  or,  Roman  Scenes  in  the 
Time  of  Augustus.  With  Notes  and  Ex- 
cursuses. With  26  Illustrations.  Crown 
8vo.,  35.  6d. 

CHARICLES:  or,  Illustrations  ot  the 
Private  Life  of  the  Ancient  Greeks. 
With  Notes  and  Excursuses.  With  26 
Illustrations.  Crown  8vo.,  35.  6d. 

Campbell.  —  RELIGION  IN  GREEK  LI- 
TERATURE. By  the  Rev.  LEWIS  CAMPBELL, 
M.A.,  LL.D.,  Emeritus  Professor  of  Greek, 
University  of  St.  Andrews.  8vo.,  155. 

Cicero.  —  CICERO'S  CORRESPONDENCE. 
By  R.  Y.  TYRRELL.  Vols.  I.,  II.,  III.,  8vo., 
each  125.  Vol.  IV.,  155.  Vol.  V.,  145. 
Vol.  VI.,  i2s.  Vol.  VII.  Index,  75.  6d. 


Harvard    Studies    in     Classical 

Philology.  Edited  by  a  Committee  of  the 
Classical  Instructors  of  Harvard  University. 
Vols.  XL,  1900 ;  XII.,  1901 ;  XIII.,  1902 ; 
XIV.,  1903.  8vo.,  65.  6d.  net  each. 

Hime. — LUCIAN^  THE  SYRIAN  SA- 
TIRIST. By  Lieut.-Col.  HENRY  W.  L.  HIME, 
(late)  Royal  Artillery.  8vo.,  55.  net. 

Homer.  —  THE  ODYSSEY  OF  HOMER. 
Done  into  English  Verse.  By  WILLIAM 
MORRIS.  Crown  8vo.,  55.  net. 

Horace. — THE   WORKS  OF  HORACE, 

RENDERED   INTO    ENGLISH   PROSE.        With 

Life,  Introduction  and  Notes.  By  WILLIAM 
COUTTS,  M.A.  Crown  8vo.,  55.  net. 

Lang. — HOMER  AND  THE  EPIC.  By 
ANDREW  LANG.  Crown  8vo.,  95.  net. 

L  u  c  i  a  n.  -  TRANSLA  TIONS  FROM 
LUCIAN.  By  AUGUSTA  M.  CAMPBELL 
DAVIDSON,  M.A.  Edin.  Crown  8vo.,  55.  net. 

Ogilvie. — HORAE  LATINAE  :  Studies 
in  Synonyms  and  Syntax.  By  the  late 
ROBERT  OGILVIE,  M.A.,  LL.D.,  H.M.  Chief 
Inspector  of  Schools  for  Scotland.  Edited 
by  ALEXANDER  SOUTER,  M.A.  With  a 
Memoir  by  JOSEPH  OGILVIE,  M.A.,  LL.D. 
8vo.,  125.  6d.  net. 
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Classical  Literature,  Translations,  &e. — continued. 


Rich. — A  DICTIONARY  OF  ROMAN  AND 
GREEK  ANTIQUITIES.  By  A.  RICH,  B.A. 
With  2000  Woodcuts.  Crown  8vo.,  65.  net. 

Sophocles. — Translated  into  English 
Verse.  By  ROBERT  WHITELAW,  M.A., 
Assistant  Master  in  Rugby  School.  Cr.  8vo., 
85.  6d. 

Theophrastus. — THE    CHARACTERS 

OF  THEOPHRASTUS  :  a  Translation,  with 
Introduction.  By  CHARLES  E.  BENNETT 
and  WILLIAM  A.  HAMMOND,  Professors  in 
Cornell  University.  Fcp.  Svo.,  2s.  6:/.  net. 

Tyrrell.  --  DUBLIN  TRANSLATIONS 
INTO  GREEK  AND  LATIN  VERSE.  Edited 
by  R.  Y.  TYRRELL.  8vo.,  65. 

Virgil. 

THE  POEMS  OF  VIRGIL.  Translated 
into  English  Prose  by  JOHN  CONINGTON. 
Crown  8vo.,  65. 


Virgil — continued. 

THE  &NEID  OF  VIRGIL.  Translated 
into  English  Verse  by  JOHN  CONINGTON. 
Crown  8vo.,  6s. 

THE  SENEIDS  OF  VIRGIL.  Done  into 
English  Verse.  By  WILLIAM  MORRIS. 
Crown  8vo.,  55.  net. 

THE  S£NEID  OF  VIRGIL,  freely  trans- 
lated into  English  Blank  Verse.  By 
W.  J.  THORNHILL.  Crown  8vo.,  65.  net. 

THE  SENEID  OF  VIRGIL.    Translated 
into  English  Verse  by  JAMES  RHOADES. 
Books  I. -VI.     Crown  8vo.,  55. 
Books  VII.-XII.     Crown  8vo.,  55. 

THE  ECLOGUES  AND  GEORGICS  of 
VIRGIL.  Translated  into  English  Prose 
by  J.  W.  MACKAIL,  Fellow  of  Balliol 
College,  Oxford.  i6mo.,  55. 

Wilkins. — THE    GROWTH    OF     THE 
HOMERIC  POEMS.  By  G.  WILKINS.  Svo. ,65. 


Poetry  and  the  Drama. 


Arnold. —  THE  LIGHT  OF  THE  WORLD; 
or,  The  Great  Consummation.  By  Sir 
EDWIN  ARNOLD.  With  14  Illustrations 
after  HOLMAN  HUNT.  Crown  Svo.,  55.  net. 


Bell  (MRS.  HUGH). 


CHAMBER  COMEDIES  :  a  Collection 
of  Plays  and  Monologues  for  the  Drawing 
Room.  Crown  8vo.,  55.  net. 


FAIRY  TALE  PLAYS,  AND  How  TO 
ACT  THEM.  With  91  Diagrams  and  52 
Illustrations.  Crown  8vo.,  35.  net. 


NURSERY  COMEDIES  :  Twelve  Tiny 
Plays  for  Children.     Fcap.  8vo.,  is.  6d. 


RUMPELSTILTZKIN  :  a  Fairy  Play  in 
Five  Scenes  (Characters,  7  Male ;  i  Fe- 
male). From  '  Fairy  Tale  Plays  and 
How  to  Act  Them '.  With  Illustrations, 
Diagrams  and  Music.  Cr.  8vo.,  sewed,  6d. 


Cochrane. — COLLECTED  VERSES.  By 
ALFRED  COCHRANE,  Author  of  '  The  Kes- 
trel's Nest,  and  other  Verses,'  '  Leviore 
Plectro,'  etc.  With  a  Frontispiece  by  H.  J. 
FORD.  Fcp.  8vo.,  55.  net. 

Dabney. —  THE   MUSICAL   BASIS   OF 

VERSE  :  a  Scientific  Study  of  the  Prin- 
ciples of  Poetic  Composition.  By  J.  P. 
DABNEY.  Crown  8vo.,  65.  6d.  net. 

Gore- Booth. —  UNSEEN  KINGS,  AND 
OTHER  POEMS.  By  EVA  GORE-BOOTH. 
Crown  8vo.,  2s.  6d.  net. 

Graves.  -  CLYT&MNESTRA  :  A 
TRAGEDY.  By  ARNOLD  F.  GRAVES.  With 
a  Preface  by  ROBERT  Y.  TYRRELL,  Litt.D. 
Crown  8vo.,  55.  net. 

Hither  and   Thither :    Songs  and 

Verses.  By  the  Author  of  '  Times  and 
Days,'  etc.  Fcp.  8vo.,  55. 

Ingelow  QEAN). 

POETICAL  WORKS.  Complete  in 
One  Volume.  Crown  8vo.,  gilt  top,  6s.  net. 

LYRICAL  AND  OTHER  POEMS.  Selec- 
ted from  the  Writings  of  JEAN  INGELOW. 
Fcp.  8vo.,  25.  6d.  cloth  plain,  35.  cloth  gilt. 
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Poetry  and   the  Drama — continued. 


Kendall.  —  POEMS  OF  HENRY 
CLARENCE  KENDALL.  With  Memoir  by 
FREDERICK  C.  KENDALL.  Crown  8vo.,  6s. 

Lang  (ANDREW). 
GRASS  OF  PARNASSUS.     Fcp.   8vo., 

25.  6d.  net. 

THE  BLUE  POETRY  BOOK.  Edited 
by  ANDREW  LANG.  With  100  Illustrations. 
Crown  8vo.,  gilt  edges,  6s. 

Lecky. — POEMS.  By  WILLIAM  ED- 
WARD HARTPOLE  LECKY.  Fcp.  8vo.,  55. 

Lytton  (The  Earl  of),  (OWEN 
MEREDITH). 

THE  WANDERER.    Cr.  8vo.,  IQS.  6d. 
LUCILE.     Crown  8vo.,  IDS.  6d. 
SELECTED  POEMS.    Cr.  8vo.,  105.  6d. 

Macaulay. — LA  YS  OF  ANCIENT  ROME^ 
WITH  '  IVRY'  AND  '  THE  ARMADA  '.  By 
Lord  MACAULAY. 

Illustrated  by  G.  SCHARF.  Fcp.  410.,  los.  6d. 

Bijou        Edition. 

i8mo.,  2s.  6d.  gilt  top. 

--  Popular  Edition. 


Fcp.  4to.,  6d.  sewed,  is.  cloth. 
Illustrated  by  J.    R.   WEGUELIN.      Crown 

8vo.,  3s.  net. 
Annotated  Edition.     Fcp.  8vo.,  is.  sewed, 

is.  6d.  cloth. 

MacDonald. — A  BOOK  OF  STRIFE,  IN 

THE  FORM  OF  THE  DlARY  OF  AN  OLD 

SOUL  :    Poems.     By  GEORGE  MACDONALD, 
LL.D.     i8mo.,  6s. 

Morris  (WILLIAM). 

POETICAL  WORKS  -LIBRARY  EDITION. 
Complete  in   n  volumes.      Crown  8vo., 
price  55.  net  each. 

THE  EARTHLY  PARADISE.  4  vols. 
Crown  Svo.j  55.  net  each. 

THE  LIFE  AND  DEATH  OF  JASON. 
Crown  8vo.,  55.  net. 

THE  DEFENCE  OF  GUENEVERE,  and 
other  Poems.  Crown  8vo.,  55.  net. 

THE  STORY  OF  SIGURD  THE  VOLSUNG, 
AND  THE  FALL  OF  THE  NIBLUNGS.  Cr. 
8vo.,  55.  net. 


Morris  (WILLIAM) — continued. 

POEMS  BY  THE  WAY,  AND  LOVE  is 
ENOUGH.  Crown  8vo.,  55.  net. 

THE  ODYSSEY  OF  HOMER.  Done 
into  English  Verse.  Crown  8vo.,  5$.  net. 

THE  ^ENEIDS  OF  VIRGIL.  Done 
into  English  Verse.  Crown  8vo.,  55.  net. 

THE  TALE  OF  BEOWULF^  SOMETIME 

KING  OF  THE  FOLK  OF  THE  WEDERGEA  TS. 

Translated  by  WILLIAM  MORRIS  and  A. 

J.  WYATT.     Crown  8vo.,  55.  net. 
Certain  of  the  POETICAL  WORKS  may  also  be 

had  in  the  following  Editions  : — 

THE  EARTHLY  PARADISE. 

Popular  Edition.     5  vols.     i2mo.,  255.; 
or  55.  each,  sold  separately. 

The  same  in  Ten  Parts,  255.;  or  2s.  6d. 
each,  sold  separately. 

Cheap    Edition,    in  i  vol.     Crown   8vo., 
6s.  net. 

POEMS  BY  THE  WAY.  Square  crown 
8vo.,  6s. 

THE  DEFENCE  OF  GUENEVERE,  and 
Other  Poems.  Cheaper  Impression. 
Fcp.  8vo.,  is.  6d.  net. 

%*  For    Mr.    William    Morris's    other 
Works,  see  pp.  27,  28,  37  and  40. 

Mors  et  Victoria.    Cr.  8vo.,  55.  net. 

%*  This  is  a  drama  in  three  acts,  the 
scene  of  which  is  laid  in  France 
shortly  after  the  massacre  of  St. 
Bartholomew. 

Morte  Arthur:  an  Alliterative  Poem 
of  the  Fourteenth  Century.  Edited  from 
the  Thornton  MS.,  with  Introduction, 
Notes  and  Glossary.  By  MARY  MACLEOD 
BANKS.  Fcp.  8vo.,  35.  6d. 

Nesbit. — LA  YS  AND  LEGENDS.  By  E. 
NESBIT  (Mrs.  HUBERT  BLAND).  First 
Series.  Crown  8vo.,  35.  6d.  Second  Series. 
With  Portrait.  Crown  8vo-,  55. 

R  i  1  e  y.  -  -  OLD  FASHIONED  ROSES  : 
Poems.  By  JAMES  WHITCOMB  RILEY. 
i2mo.,  gilt  top,  5s. 

Romanes. — A  SELECTION  FROM  THE 
POEMS  OF  GEORGE  JOHN  ROMANES,  M.A., 
LL.D.,  F.R.S.  With  an  Introduction  by 
T.  HERBERT  WARREN,  President  of  Mag- 
dalen College,  Oxford.  Crown  8vo.,  45.  6d. 
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Poetry  and  the  Drama— continued. 


Savage-Armstrong. — BALLADS    OF 

Dow\\      By    G.    F.   SAVAGE-ARMSTRONG, 
M.A.,  D.Litt.     Crown  8vo.,  75.  6d. 

Shakespeare. 

BOWDLER'S  FAMILY  SHAKESPEARE. 
With  36  Woodcuts,  i  vol.  8vo.,  145. 
Or  in  6  vols.  Fcp.  8vo.,  215. 

THE  SHA  KESPEA  RE  BIR  THDA  Y  BOOK. 
By  MARY  F.  DUNBAR.  32mo.,  is.  6d. 

Stevenson. — A  CHILD'S  GARDEN  OF 

VERSES.     By  ROBERT  Louis  STEVENSON. 
Fcp.  8vo.,  gilt  top,  55. 


Trevelyan.— CECILIA    GONZAGA  :    a 

Drama.  By  R.  C.  TREVELYAN.  Fcp. 
8vo.,  25.  6d.  net. 

Wagner.—  THE  NIBELUNGEN  RING. 

Done  into  English  Verse  by  REGINALD 
RANKIN,  B.A.,  of  the  Inner  Temple,  Barris- 
ter-at-Law. 

Vol.  I.     Rhine  Gold,  The  Valkyrie.     Fcp. 
8vo.,  gilt  top,  45.  6d. 

Vol.    II.     Siegfried,   The   Twilight   of  the 
Gods.     Fcp.  8vo.,  gilt  top,  45.  6d. 

Wyld.  -  THE  DREAD  INFERNO; 
Notes  for  Beginners  in  the  Study  of  Dante. 
By  M.  ALICE  WYLD.  With  Frontispiece. 
Fcap.  8vo.,  2s.  6d.  net. 


Fiction,   Humour,   &e. 

Bottome.  — 

(Reprinted     from 


Anstey  (F.). 
VOCES    POPULI. 

'Punch  '.) 

First  Series.     With  20  Illustrations  by  J. 

BERNARD   PARTRIDGE.     Cr.  8vo.,   gilt 

top,  35.  net. 
Second  Series.   With  25  Illustrations  by  J. 

BERNARD  PARTRIDGE.  Cr.  8vo.,  gilt  top, 

35.  net. 

THE  MAN  FROM  BLANKLEY'S,  and 
other  Sketches.  (Reprinted  from  '  Punch '.) 
With  25  Illustrations  by  J.  BERNARD 
PARTRIDGE.  Cr.  8vo.,  gilt  top,  35.  net. 

Bailey  (H.  C.). 
MY  LADY  OF  ORANGE  :  a  Romance 

of  the  Netherlands  in  the  Days  of  Alva. 

With  8  Illustrations.     Crown  8vo.,  6s. 
KARL  OF  ERBACH  :    a  Tale  of  the 

Thirty  Years'  War.      Crown  Svo.,  6s. 
THE  MASTER  OF  GRAY  :  a  Tale  of 

the    Days    of    Mary    Queen    of    Scots. 

Crown  8vo.,  6s. 

Beaconsfield  (The  Earl  of). 
NOVELS    AND    TALES.       Complete 
in  ii  vols.     Crown  Svo.,  is.  6d.  each,  or 
in  sets,  11  vols.,  gilt  top,  155.  net. 


THE  INTERPRETER. 

By  PHYLLIS  BOTTOME.     Crown  8vo.,  6s. 


Vivian  Grey. 

The  Young  Duke ; 
Count  Alarcos :  a 
Tragedy. 

Alroy  ;  Ixion  in 
Heaven  ;  The  In- 
fernal Marriage ; 
Popanilla. 

Tancred. 

NOVELS  AND  TALES.  THE  HUGH- 
BNDEN  EDITION.  With  2  Portraits  and 
ii  Vignettes,  n  vols.  Crown  8vo.,  425. 


Contarini      Fleming  ; 

The  Rise  of  Iskan- 

der. 
Sybil. 

Henrietta  Temple. 
Venetia. 
Coningsby. 
Lothair. 
Endymion. 


Churchill. — SAVROLA  :  a  Tale  of  the 

Revolution  in  Laurania.  By  WINSTON 
SPENCER  CHURCHILL,  M.P.  Cr.  8vo.,  6s. 

Converse. — LONG  WILL  :  a  Tale  of 

Wat  Tyler  and  the  Peasant  Rising  in  the 
Reign  of  Richard  II.  By  FLORENCE  CON- 
VERSE. With  6  Illustrations  by  GARTH 
JONES.  Crown  8vo.,  6s. 

Davenport. — BY  THE  RAMPARTS  OF 
JEZREEL  :  a  Romance  of  Jehu,  King  of 
Israel.  By  ARNOLD  DAVENPORT.  With 
Frontispiece  by  LANCELOT  SPEED.  Crown 
8vo.,  6s. 

Dougall. — BEGGARS  ALL.  By  L. 
DOUGALL.  Crown  8vo.,  35.  6d. 

Doyle  (Sir  A.  CONAN). 

MICAH  CLARKE:  A  Tale  of  Mon- 
mouth's  Rebellion.  With  10  Illustra- 
tions. Cr.  8vo.,  3s.  6d. 

THE  REFUGEES:  A  Tale  of  the 
Huguenots.  With  25  Illustrations.  Cr. 
8vo.,  35.  6d. 

THE  STARK  MUNRO  LETTERS.  Cr. 
8vo.,  35.  6d. 

THE  CAPTAIN  OF  THE  POLES  TAR, 
and  other  Tales.  Cr.  8vo.,  35.  6d. 

Dunbar. — THE  SONS  d  CORMAC^  AN' 
TALES  OF  OTHER  MEN'S  Soxs :  Irish 
Legends.  By  ALOIS  DUNBAR.  With  8  Il- 
lustrations by  MYRA  E.  LUXMORE.  Crown 
Svo.,  6s. 
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Fiction,  Humour,  &e. — continued. 

Farrar  (F.  W.,  late  DEAN  OF  CAN-  !  Haggard  (H.  RIDER) — continued. 

TERBURY). 

BEATRICE.     With  Frontispiece  and 


DARKNESS  AND  DAWN:  or,  Scenes 
in  the  Days  of  Nero.  An  Historic  Tale. 
Cr.  8vo.,  gilt  top,  65.  net. 

GATHERING  CLOUDS  :  a  Tale  of  the 
Days  of  St.  Chrysostom.  Cr.  8vo.,  gilt 
top,  6s.  net. 

Fowler  (EDITH  H.). 

THE  YOUNG  PRETENDERS.  A  Story 
of  Child  Life.  With  12  Illustrations  by 
Sir  PHILIP  BURNE-JONES,  Bart.  Crown 
8vo.,  65. 

THE  PROFESSOR'S  CHILDREN.  With 
24  Illustrations  by  ETHEL  KATE  BURGESS. 
Crown  8vo.,  65. 

Francis    (M.     E.)     (Mrs.     FRANCIS 
BLUNDELL). 

CHRISTIAN  THAL  :  a  Story  of  Musi- 
cal Life.  Crown  8vo.,  65. 

FIANDER'S  WIDOW.     Cr.  8vo.,  65. 

YEOMAN  FLEETWOOD.  With  Fron- 
tispiece. Crown  8vo.,  35.  net. 

PASTORALS  OF  DORSET.  With  8 
Illustrations.  Crown  8vo.,  65. 

THE-MANOR  FARM.  With  Frontis- 
piece by  CLAUD  C.  DU  PRE  COOPER. 
Crown  8vo.,  65. 


LYCHGATE     HALL  : 
Crown   8vo.,   65. 


a     Romance. 


Froude. — THE  Two  CHIEFS  OF  DUN- 
BOY:  an  Irish  Romance  of  the  Last  Century. 
By  JAMES  A.  FROUDE.  Cr.  8vo.,  35.  6d. 

Haggard  Side,  The :  being  Essays 

in  Fiction.     By  the  Author  of  '  Times  and 
Days,'  '  Auto  da  Fe,'  &c.     Crown  8vo.,  55. 

Haggard '(H.  RIDER). 

ALLAN    QUATERMAIN.       With    31 
Illustrations.     Crown  8vo.,  3$.  6d. 

Popular  Edition.     8vo.,  sewed,  6d.  net. 

ALLANS  WIFE.     With  34  Illustra- 
tions.    Crown  8vo.,  35.  6d. 


Vignette.     Crown  8vo.,  35.  6d. 

BLACK  HEART  AND  WHITE  HE  ART  ^ 
AND  OTHER  STORIES.  With  33  Illustra- 
tions. Crown  8vo.,  35.  6d. 

CLEOPATRA.  With  29  Illustrations. 
Crown  8vo.,  35.  6d. 

COLONEL  QUARITCH,  V.C.  With 
Frontispiece  and  Vignette.  Cr.  8vo.,  35. 6d. 

DAWN.  With  16  Illustrations.  Cr. 
8vo.,  35.  6d. 

DR.  THERNE.     Crown  8vo.,  35.  6d. 

ERIC  BRIGHTEYES.  With  51  Illus- 
trations. Crown  8vo.,  35.  6d. 

HEART  OF  THE  WORLD.  With  15 
Illustrations.  Crown  8vo.,  35.  6d. 

JOAN  HASTE.  With  20  Illustrations. 
Crown  8vo.,  35.  6d. 

LYSBETH.  With  26  Illustrations. 
Crown  8vo.,  65. 

MAIWA'S  REVENGE.    Cr.  8vo.,  15.  6d. 

MONTEZUMA^S  DA  UGHTER.  With  24 
Illustrations.  Crown  8vo. ,  35.  6d. 

MR.  MEESON'S  WILL.  With  16 
Illustrations.  Crown  8vo..  35.  6d. 

NADA  THE  LILY.  With  23  Illustra- 
tions. Crown  8vo.,  35.  6d. 

PEARL-MAIDEN:  a  Tale  of  the 
Fall  of  Jerusalem.  With  16  Illustrations. 
Crown  8vo.,  65. 

SHE.  With  32  Illustrations.  Crown 
8vo.,  35.  6d. 

STELLA  FREGELIUS  :  A  Tale  of 
Three  Destinies.  Crown  8vo.,  65. 

SWALLOW  :  a  Tale  of  the  Great  Trek. 
With  8  Illustrations.  Crown  8vo.,  y.  6d. 

THE  PEOPLE  OF  THE  MIST.  With 
16  Illustrations.  Crown  8vo.,  35.  6d. 


THE    WITCH'S  HEAD.       With 
Illustrations.     Crown  8vo.,  35.  6d. 
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Fiction,   Humour,  &e. — continued. 


Haggard  and  Lang.— THE  WORLD'S 

DESIRE.  By  H.  RIDER  HAGGARD  and 
ANDREW  LANG.  With  27  Illustrations. 
Crown  8vo.,  35.  6d. 

Harte. — IN  THE  CARQUINEZ  WOODS. 
By  BRET  HARTE.  Crown  8vo.,  35.  6d, 

Hope. — THE  HEART  OF  PRINCESS 
OSRA.  By  ANTHONY  HOPE.  With  9  Illus- 
trations. Crown  8vo.,  35.  6d. 

Howard. — THE  FAILURE  OF  SUCCESS. 
By  Lady  MABEL  HOWARD.  Crown  8vo., 
65. 

Hutchinson. — A  FRIEND  OF  NELSON. 
By  HORACE  G.  HUTCHINSON.  Cr.  8vo.,  65. 

Jerome. — SKETCHES  IN  LAVENDER: 
BLUE  AND  GREEN.  By  JEROME  K.  JEROME, 
Author  of  '  Three  Men  in  a  Boat,'  etc. 
Crown  8vo.,  35.  6d. 

Joyce. — OLD  CELTIC  ROMANCES. 
Twelve  of  the  most  beautiful  of  the  Ancient 
Irish  Romantic  Tales.  Translated  from  the 
Gaelic.  By  P.  W.  JOYCE,  LL.D.  Crown 
8vo.,  35.  6d. 

Lang  (ANDREW). 

•A  MONK  OF  FIFE  ;  a  Story  of  the 
Days  of  Joan  of  Arc.  With  13  Illustra- 
tions by  SELWYN  IMAGE.  Crown  8vo., 
35.  6d. 

THE  DISENTANGLERS.  With  7 
Full-page  Illustrations  by  H.  J.  FORD. 
Crown  8vo.,  6s. 

Lyall  (EDNA). 

THE  HINDERERS.  Crown  8vo . ,  25. 6 d. 

THE  A  UTOBIOGRAPHY  OF  A  SLANDER. 

Fcp.  8vo.,  15.  sewed. 

Presentation  Edition.  With  20  Illustra- 
tions by  LANCELOT  SPEED.  Crown 
8vo.,  25.  6d.  net. 

DOREEN.  The  Story  of  a  Singer. 
Crown  8vo.,  65. 

WAYFARING  MEN.     Crown  8vo.,  65. 

HOPE  THE  HERMIT  :  a  Romance  of 
Borrowdale.  Crown  8vo.,  65. 


Marchmont. — IN  THE  NAME  OF  A 

WOMAN:  a  Romance.  By  ARTHUR  W. 
MARCHMONT.  With  8  Illustrations.  Crown 
8vo.,  65. 


Mason  and  Lang.  —PARSON KELLY. 

By  A.  E.  W.  MASON  and  ANDREW  LANG. 
Crown  8vo.,  35.  6d. 


Max  Miiller.  —  DEUTSCHE  LIEBE 
(GERMAN  LOVE)  :  Fragments  from  the 
Papers  of  an  Alien.  Collected  by  F.  MAX 
MULLER.  Translated  from  the  German  by 
G.  A.  M.  Crown  8vo.,  gilt  top,  55. 


Melville  (G.  J.  WHYTE). 


The  Gladiators. 
The  Interpreter. 
Good  for  Nothing. 
The  Queen's  Maries. 


Holmby  House. 
Kate  Coventry. 
Digby  Grand. 
General  Bounce. 


Crown  8vo.,  15.  6d.  each. 


Morris  (WILLIAM). 

THE  SUNDERING  FLOOD.  Cr.  8vo., 
75.  6d. 

THE  WATER  OF  THE  WONDROUS 
ISLES.  Crown  8vo.,  75.  6d. 

THE  WELL  A  r  THE  WORLD'S  END. 
2  vols.  8vo.,  285. 

THE  WOOD  BEYOND  THE  WORLD. 
Crown  8vo.,  65.  net. 

THE  STORY  OF  THE  GLITTERING 
PLAIN,  which  has  been  also  called  The 
Land  of  the  Living  Men,  or  The  Acre 
of  the  Undying.  Square  post  8vo., 
55.  net. 
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Fiction,   Humour,   &e. — continued. 


Morris  (WILLIAM) — continued. 

THE  ROOTS  OF  THE  MOUNTAINS^ 
wherein  is  told  somewhat  of  the  Lives  of 
the  Men  of  Burgdale,  their  Friends,  their 
Neighbours,  their  Foemen,  and  their 
Fellows-in-Arms.  Written  in  Prose  and 
Verse.  Square  crown  8vo.,  85. 

A  TALE  OF  THE  HOUSE  OF  THE 
WOLFINGS,  and  all  the  Kindreds  of  the 
Mark.  Written  in  Prose  and  Verse. 
Square  crown  8vo.,  6s. 

A  DREAM  OF  JOHN  BALL,  AND  A 
KING'S  LESSON.  i6mo.,  2s.  net. 

NEWS  FROM  NOWHERE;  or,  An 
Epoch  of  Rest.  Being  some  Chapters 
from  an  Utopian  Romance.  Post  8vo., 
15.  6d. 

THE  STORY OF  GRETTIR  THE  STRONG. 
Translated  from  the  Icelandic  by  EIRIKR 
MAGNUSSON  and  WILLIAM  MORRIS.  Cr. 
8vo.,  55.  net. 

THREE  NORTHERN  LOVE  STORIES, 
AND  OTHER  TALES.  Translated  from  the 
Icelandic  by  EIRIKR  MAGNUSSON  and 
WILLIAM  MORRIS.  Crown  8vo.,  6s.  net. 

%*  For    Mr.    William    Morris's   other 
Works,  see  pp.  24,  37  and  40. 


Newman  (Cardinal). 

Loss  AND  GAIN  :    The    Story  of  a 
Convert.     Crown  8vo.,  35.  6d. 


CALLISTA  :    A   Tale    of  the   Third 
Century.     Crown  8vo.,  35.  6d. 

N orris.  -   -  NATURE'S        COMEDIAN. 
By  W.  E.  NORRIS.       Crown  8vo.,  6s. 


Phillipps-Wolley. — SNAP:  a  Legend 
of  the  Lone  Mountain.  By  C.  PHILLIPPS- 
WOLLEY.  With  13  Illustrations.  Crown 
8vo. ,  35.  6d. 


Portman. — STATION  STUDIES  :  being 

the   Jottings    of    an    African    Official.     By 
LIONEL  PORTMAN.     Crown  8vo.,  55.  net. 


Sewell  (ELIZABETH  M.). 


A  Glimpse  of  the  World, 
Laneton  Parsonage. 
Margaret  Percival. 
Katharine  Ashton. 
The  Earl's  Daughter. 
The  Experience  of  Life. 


Amy  Herbert, 
Cleve  Hall. 
Gertrude. 
Home  Life. 
After  Life. 
Ursula.     Ivors. 


Cr.  8vo.,  cloth  plain,  is.  6d.  each, 
extra,  gilt  edges,  2s.  6d.  each. 


Cloth 


Sheehan.  —  LUKE    DELMEGE.      By 

the  Rev.  P.  A.  SHEEHAN,  D.D.,  Author  of 
'  My  New  Curate  '.     Crown  8vo.,  6s. 


Somerville    (E.    CE.)    and    Ross 

(MARTIN). 

SOME  EXPERIENCES  OF  AN  IRISH 
R.M.  With  31  Illustrations  by  E.  CE. 
SOMERVILLE.  Crown  8vo.,  6s. 

ALL  ON  THE  IRISH  SHORE  :  Irish 
Sketches.  With  10  Illustrations  by  E. 
CE.  SOMERVILLE.  Crown  8vo.,  6s. 


THE    REAL     CHARLOTTE. 
8vo.,  3s.  6d. 


Crown 


THE  SILVER  Fox.     Cr.  8vo.,  35.  6d. 
AN  IRISH  COUSIN.     Crown  8vo.,  65. 

Stevenson  (ROBERT  Louis). 

THE  STRANGE  CASE  OF  DR.  JEKYLL 
AND  MR.  HYDE.  Fcp.  8vo.,  is.  sewed, 
is.  6d.  cloth. 

THE  STRANGE  CASE  OF  DR. 
JEKYLL  AND  MR.  HYDE;  WITH  OTHER 
FABLES.  Crown  8vo.,  bound  in  buckram, 
with  gilt  top,  55.  net. 

'  Silver  Library  '  Edition.    Crown  8vo., 
35.  6d. 

MORE  NE  w  ARA BIA N  NIGHTS —  THE 
DYNAMITER.  By  ROBERT  Louis  STEVEN- 
SON and  FANNY  VAN  DE  GRIFT  STEVEN- 
SON. Crown  8vo.,  35.  6d. 

THE  WRONG  Box.  By  ROBERT 
Louis  STEVENSON  and  LLOYD  OSBOURNE. 
Crown  Svo.,  35.  6d. 
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Fiction,  Humour,  &e. — continued. 


Suttner. — LAY  DOWN    YOUR   ARMS    Walford  (L.  B.) — continued. 

(Die  Waff  en  Niedcr) :  The  Autobiography 
of  Martha  von  Tilling.  By  BERTHA  VON 
SUTTNER.  Translated  by  T.  HOLMES. 
Cr.  8vo.,  15.  6d. 


Trollope  (ANTHONY). 
THE  WARDEN.     Cr.  8vo.,  15.  6d. 
BARCHESTER  TOWERS.  Cr.8vo.,is.6d. 


Vaughan. — OLD  HENDRIKS  TALES. 
By  Captain  ARTHUR  O.  VAUGHAN.  With  12 
Full-page  Illustrations  by  J.  A.  SHEPHERD. 
Crown  8vo.,  6s. 


Walford  (L.  B.). 
STAY-AT-HOMES.     Crown  8vo.,  6s. 
CHARLOTTE.     Crown  8vo.,  65. 
ONE  OF  OURSELVES.     Cr.  8vo.,  6s. 
THE  INTRUDERS.  Crown  8vo.,  2s.  6d. 

LEDDY  MARGET.   Crown  8vo.,  2s.  6d. 

IVA  KILDARE  :  a  Matrimonial  Pro- 
blem.    Crown  8vo.,  25.  6d. 

MR.    SMITH:   a    Part   of  his    Life. 
Crown  8vo.,  2s.  6d. 

THE  BABY'S    GRANDMOTHER.     Cr. 
8vo.,  25.  6d. 

COUSINS.     Crown  8vo.,  2s.  6d. 

TROUBLESOME    DAUGHTERS.        Cr. 
8vo.,  25.  6d. 

PAULINE.     Crown  8vo.,  25.  6d. 
DICK  NETHERBY.     Cr.  8vo.,  25.  6d. 

THE   HISTORY  OF  A     WEEK.      Cr. 
8vo.  25.  6d. 

A  STIFF-NECKED  GENERATION.     Cr. 
8vo.  25.  6d. 

NAN,  and  other  Stories.     Cr.  8vo., 

25.  6d. 


THE  MISCHIEF  OF  MONICA. 
8vo.,  25.  6d. 


Cr. 


THE  ONE  GOOD  GUEST.     Cr.  8vo. 

25.  6d. 

1  PLOUGHED]     and     other     Stories. 
Crown  8vo.,  25.  6d. 

THE  MA  TCHMAKER.    Cr.  8vo.,  2s.  6d. 


Ward. — ONE    POOR    SCRUPLE.      By 

Mrs.  WILFRID  WARD.     Crown  8vo.,  65. 


Weyman  (STANLEY). 

THE  HOUSE  OF  THE  WOLF.  With 
Frontispiece  and  Vignette.  Crown  8vo., 
35.  6d. 

A  GENTLEMAN  OF  FRANCE.  With 
Frontispiece  and  Vignette.  Cr.  8vo.,  65. 

THE  RED  COCKADE.  With  Frontis- 
piece and  Vignette.  Crown  8vo.,  65. 

SHREWSBURY.  With  24  Illustra- 
tions by  CLAUDE  A.  SHEPPERSON.  Cr. 
8vo.,  65. 

SOPHIA.  With  Frontispiece.  Crown 
8vo.,  65 

THE  LONG  NIGHT  :  A  Story  o 
Geneva  in  1602.  Crown  8vo.,  65. 


Yeats  (S.  LEVETT). 

THE  CHEVALIER  &AURIAC.  Crown 
8vo.,  35.  6d. 

THE  TRAITOR'S  WAY.     Cr.  8vo.,  65. 


Yoxall. — THE  ROMM ANY  STONE.    By 
J.  H.  YOXALL,  M.P.     Crown  8vo.,  65. 
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Popular  Science  (Natural  History,  &e.). 


Furneaux  (W.). 

THE  OUTDOOR  WORLD;  or  The 
Young  Collector's  Handbook.  With  18 
Plates  (16  of  which  are  coloured),  and  549 
Illustrations  in  the  Text.  Crown  8vo., 
gilt  edges,  6s.  net. 

BUTTERFLIES  AND  MOTHS  (British). 
With  12  coloured  Plates  and  241  Illus- 
trations in  the  Text.  Crown  8vo.,  gilt 
edges,  65.  net. 

LIFE  IN  PONDS  AND  STREAMS. 
With  8  coloured  Plates  and  331  Illustra- 
tions in  the  Text.  Crown  8vo.,  gilt 
edges,  65.  net. 

THE  SEA  SHORE.  With  8  Coloured 
Plates  and  300  Illustrations  in  the  Text. 
Crown  8vo.,  6s.  net. 


Hartwig  (GEORGE). 

THE  SEA  AND  ITS  LIVING  WONDERS. 
With  12  Plates  and  303  Woodcuts.  8vo., 
gilt  top,  75.  net. 

THE  TROPICAL  WORLD.  With  8 
Plates  and  172  Woodcuts.  8vo.,  gilt 
top,  75.  net. 

THE  POLAR  WORLD.  With  3  Maps, 
8  Plates  and  85  Woodcuts.  8vo.,  gilt 
top,  75.  net. 

THE  SUBTERRANEAN  WORLD.  With 
3  Maps  and  80  Woodcuts.  8vo.,  gilt 
top,  75.  net. 

Helmholtz. — POPULAR  LECTURES  ON 
SCIENTIFIC  SUBJECTS.  By  HERMANN  VON 
HELMHOLTZ.  With  68  Woodcuts.  2  vols. 
Cr.  8vo.,  35.  6d.  each. 


Hoffmann. — ALPINE    JLORA  :     For 

Tourists  and  Amateur  Botanists.  With 
Text  descriptive  of  the  most  widely  dis- 
tributed and  attractive  Alpine  Plants.  By 
JULIUS  HOFFMANN.  Translated  by  E.  S. 
BARTON  (Mrs.  A.  GEPP).  With  40  .Plates 
containing  250  Coloured  Figures  from 
Water-Colour  Sketches  by  HERMANN 
FRIESE.  8vo.,  75.  6d.  net. 


Hudson  (W.  H.). 

HAMPSHIRE  DAYS.  With  n  Plates 

and   36    Illustrations  in    the  Text   from 

Drawings  by  BRYAN  HOOK,  etc.       8vo., 
ros.  6d.  net. 


BIRDS  AND  MAN. 

8vo.,  65.  net. 


Large    crown 


NATURE  IN  DOWNLAND.  With  12 
Plates  and  14  Illustrations  in  the  Text  by 
A.  D.  McCoRMiCK.  8vo.,  los.  6d.  net. 

BRITISH  BIRDS.  With  a  Chapter 
on  Structure  and  Classification  by  FRANK 
E.  BEDDARD,  F.R.S.  With  16  Plates  (8 
of  which  are  Coloured),  and  over  100  Illus- 
trations in  the  Text.  Crown  8vo.,  gilt 
edges,  65.  net. 


Millais. — THE  NATURAL  HISTORY  OP 
THE  BRITISH  SURFACE  FEEDING-DUCKS. 
By  JOHN  GUILLE  MILLAIS,  F.Z.S.,  etc. 
With  6  Photogravures  and  66  Plates  (41  in 
Colours)  from  Drawings  by  the  Author, 
ARCHIBALD  THORBURN,  and  from  Photo- 
graphs. Royal  4to.,  £6  6s. 


Proctor  (RICHARD  A.). 

LIGHT  SCIENCE  FOR  LEISURE  HOURS. 
Familiar  Essays  on  Scientific  Subjects. 
Crown  8vo.,  ^s.  6d. 

Ro  UGH  WA  YS  MA  DE  SMOO  TH.  Fam  i  - 
liar  Essays  on  Scientific  Subjects.  Crown 
8vo.,  35.  6d. 

PLEASANT  WA  YS  IN  SCIENCE.  Crown 
8vo.,  35.  6d. 

NATURE  STUDIES.  By  R.  A.  PROC- 
TOR, GRANT  ALLEN,  A.  WILSON,  T. 
FOSTER  and  E.  CLODD.  Cr.  8vo.,  35.  6d. 

LEISURE  READINGS.  By  R.  A.  PROC- 
TOR, E.  CLODD,  A.  WILSON,  T.  FOSTER 
and  A.  C.  RANYARD.  Cr.  8vo. ,  35.  6d. 

%*  For  Mr.  Proctor's  other  books  see  pp.  16 
and  35,  and  Messrs.  Longmans  &•  Co.'s  Cata- 
logue of  Scientific  Works. 
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Stanley. — A  FAMILIAR  HISTORY  OF   Wood  (Rev.  J.  G.) 

BIRDS.  By  E.  STANLEY,  D.D.,  formerly 
Bishop  of  Norwich.  With  160  Illustrations. 
Cr.  8vo.,  35.  6d. 


:ontinued. 


Wood  (Rev.  J.  G.). 

HOMES  WITHOUT  HANDS:  A  Descrip- 
tion of  the  Habitations  of  Animals,  classed 
according  to  their  Principle  of  Construc- 
tion. With  140  Illustrations.  8vo.,  gilt 
top,  75.  net. 

INSECTS  AT  HOME  :  A  Popular  Ac- 
count of  British  Insects,  their  Structure, 
Habits  and  Transformations.  With  700 
Illustrations.  8vo.,  gilt  top,  75.  net. 


INSECTS  ABROAD  :  A  Popular  Ac- 
count of  Foreign  Insects,  their  Structure, 
Habits  and  Transformations.  With  600 
Illustrations.  8vo.,  75.  net. 


OUT    OF  DOORS;    a    Selection    of 

Original  Articles    on   Practical    Natural 

History.  With  n  Illustrations.    Cr.  8vo., 
35.  6d. 

PETLAND  REVISITED.  With  33 
Illustrations.  Cr.  8vo.,  35.  6d. 

STRANGE  DWELLINGS:  a  Description 
of  the  Habitations  of  Animals,  abridged 
from  '  Homes  without  Hands'.  With  60 
Illustrations.  Cr.  8vo.,  35.  6d. 


Works  of  Reference. 


Annual  Register  (The).     A  Review  | 

of  Public  Events  at  Home  and  Abroad,  for 

the  year  1903.     8vo.,  i8s. 

Volumes  of  the   Annual   Register    for    the  i 

years    1863-1902  can  still  be  had.      i8s. 

each. 

Charities   Register,  The  Annual 

AND  DIGEST:  being  a  Classified  Register 
of  Charities  in  or  available  in  the  Metropolis. 
8vo.,  55.  net. 

Chisholm.  —  HANDBOOK  OF  COM- 
MERCIAL GEOGRAPHY.  By  GEORGE  G.  i 
CHISHOLM,  M.A.,  B.Sc.,  Fellow  of  the : 
Royal  Geographical  and  Statistical  j 
Societies.  With  19  Folding-out  Maps  and  I 
Numerous  Maps  in  the  Text.  8vo.,  155.  net.  i 

Gwilt. — AN  ENCYCLOPEDIA    OF  AR-  \ 

CHITECTL'RE.       By    JOSEPH    GWILT,    F.S.A.  j 

With  1700  Engravings.  Revised  (1888), 
with  Alterations  and  Considerable  Addi- 
tions by  WYATT  PAPWORTH.  8vo.,  215. 
net. 

Longmans'  GAZETTEER  OF  THE 
WORLD.  Edited  by  GEORGE  G.  CHIS- 
HOLM, M.A.,  B.Sc.  Imperial  8vo.,  185.  net 
cloth  ;  215.  half-morocco. 

Maunder  (SAMUEL). 

BIOGRAPHICAL  TREASURY.  With 
Supplement  brought  down  to  1889.  By 
Rev.  JAMES  WOOD.  Fcp.  8vo.,  65. 


Maunder  (SAMUEL;  —  continued. 

THE  TREASURY  OF  BIBLE  KNOW- 
LEDGE. By  the  Rev.  J.  AYRE,  M.A.  With 
5  Maps,  15  Plates,  and  300  Woodcuts. 
Fcp.  8vo.,  65. 

TREASURY  OF  KNOWLEDGE  AND  LIB- 
RARY OF  REFERENCE.  Fcp.  8vo.,  65. 

THE  TREASURY  OF  BOTANY.  Edited 
by  J.  LINDLEY,  F.R.S.,  and  T.  MOORE, 
F.L.S.  With  274  Woodcuts  and  20  Steel 
Plates.  2  vols.  Fcp.  8vo.,  125. 

Rich.  —  A  DICTIONARY  OF  ROMAN  AND 
GREEK  ANTIQUITIES.  By  A.  RICH,  B.A. 
With  2000  Woodcuts.  Crown  8vo.,  6s.  net. 

Roget.  --  THESAURUS  OF  ENGLISH 
WORDS  AND  PHRASES.  Classified  and  Ar- 
ranged so  as  to  Facilitate  the  Expression  of 
Ideas  and  assist  in  Literary  Composition. 
By  PETER  MARK  ROGET,  M.D.,  F.R.S. 
Recomposed  throughout,  enlarged  and  im- 
proved, partly  from  the  Author's  Notes,  and 
with  a  full  Index,  by  the  Author's  Son, 
JOHN  LEWIS  ROGET.  Crown  8vo.,  95.  net. 


TABLES  for  giving 
information  for  ascertaining  the  value  of 
Lifehold,  Leasehold,  and  Church  Property, 
the  Public  Funds,  etc.  By  CHARLES  M. 
WILLICH.  Edited  by  H.  BENCE  JONES. 
Crown  8vo.,  los.  6d. 
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Adelborg. — CLEAN  PETER  AND  THE 
CHILDREN  OF  GRUBBYLEA.  By  OTTILIA 
ADELBORG.  Translated  from  the  Swedish 
by  Mrs.  GRAHAM  WALLAS.  With  23 
Coloured  Plates.  Oblong  410.,  boards, 
35.  6d.  net. 

Alick's    Adventures.  —  By    G.    R. 

With   8    Illustrations  by  JOHN    HASSALL. 
Crown  8vo.,  35.  6d. 

Bold  Turpin  :  a  Romance,  as  Sung 
by  Sam  Weller.  With  16  Illustrations  in 
Colour  by  L.  D.  L.  Oblong  4to.,  boards,  65. 

Brown. — THE  BOOK  OF  SAINTS  AND 
FRIENDLY  BEASTS.  By  ABBIE  FARWELL 
BROWN.  With  8  Illustrations  by  FANNY  Y. 
CORY.  Crown  8vo.,  45.  6d.  net. 

Crake  (Rev.  A.  D.). 

EDWY  THE  FAIR  ;  or,  The  First 
Chronicle  of  vEscendune.  Cr.  8vo. ,  silver 
top,  25.  net. 

ALFGAR  THE  DANE  ;  or,  The  Second 
Chronicle  of  ^Escendune.  Cr.  8vo.,  silver 
top,  25.  net. 

THE  RIVAL  HEIRS  :  being  the  Third 
and  Last  Chronicle  of  ^Escendune.  Cr. 
8vo.,  silver  top,  25.  net. 

THE  HOUSE  OP  WALDERNE.  A  Tale 
of  the  Cloister  and  the  Forest  in  the  Days 
of  the  Barons'  Wars.  Crown  8vo.,  silver 
top,  25.  net. 

BRIAN  FITZ- COUNT.  A  Story  of 
Wallingford  Castle  and  Dorchester 
Abbey.  Cr.  8vo.,  silver  top,  25.  net. 

Dent. — IN  SEARCH  OF  HOME  :  a 
Story  of  East-End  Waifs  and  Strays.  By 
PHYLLIS  O.  DENT.  With  a  Frontispiece 
in  Colour  by  HAMEL  LISTER.  Crown  8vo., 
35.  6d.  net. 

Henty  (G.  A.). — EDITED  BY. 

YULE  LOGS  :  A  Story-Book  for  Boys. 
By  VARIOUS  AUTHORS.  With  61  Illus- 
trations. Crown  8vo.,  gilt  edges,  35.  net. 

YULE  TIDE  YARNS:  a  Story-Book 
for  Boys.  By  VARIOUS  AUTHORS.  With 
45  Illustrations.  Cr.  8vo.,  gilt  edges,  35. 
net. 


Lang  (ANDREW). — EDITED  BY. 

THE  BLUE  FAIRY  BOOK.  With  138 
Illustrations.  Crown  8vo.,  gilt  edges,  65. 

THE  RED  FAIRY  BOOK.  With  100 
Illustrations.  Crown  8vo.,  gilt  edges,  65. 

THE  GREEN  FAIRY  BOOK.  With  99 
Illustrations.  Crown  8vo.,  gilt  edges,  65. 

THE  GREY  FAIRY  BOOK.  With  65 
Illustrations.  Crown  8vo.,  gilt  edges,  6s. 

THE  YELLOW  FAIRY  BOOK.  With 
104  Illustrations.  Cr.  8vo.,  gilt  edges,  65. 

THE  PINK  FAIRY  BOOK.  With  67 
Illustrations.  Crown  8vo.,  gilt  edges,  65. 

THE  VIOLET  FAIRY  BOOK.  With  8 
Coloured  Plates  and  54  other  Illustrations. 
Crown  8vo.,  gilt  edges,  6s. 

THE  CRIMSON  FAIRY  BOOK.  With 
8  Coloured  Plates  and  43  other  Illustra- 
tions. Crown  8vo.,  gilt  edges,  6s. 

THE  BL  UE  POE TR  Y  BOOK.  With  i  oo 
Illustrations.  Crown  8vo.,  gilt  edges,  6s. 

THE  TRUE  STORY  BOOK.  With  66 
Illustrations.  Crown  8vo.,  gilt  edges,  6s. 

THE  RED  TR  UE  STOR  Y  BOOK.  With 
ioo  Illustrations.  Cr.  8vo.,  gilt  edges,  6s. 

THE  ANIMAL  STORY  BOOK.  With 
67  Illustrations.  Cr.  8vo.,  gilt  edges,  6s. 

THE  RED  BOOK  OF  ANIMAL  STORIES. 
With  65  Illustrations.  Crown  8vo.,  gilt 
edges,  6s. 

THE  ARABIAN  NIGHTS  ENTERTAIN- 
MENTS. With  66  Illustrations.  Cr.  8vo., 
gilt  edges,  6s. 

THE  BOOK  OF  ROMANCE.  With  8 
Coloured  Plates  and  44  other  Illustrations. 
Crown  8vo.,  gilt  edges,  6s. 

Lyall. — THE  B URGES  LETTERS  :  a 
Record  of  Child  Life  in  the  Sixties.  By 
EDNA  LYALL.  With  Coloured  Frontispiece 
and  8  other  Full-page  Illustrations  by 
WALTER  S.  STAGEY.  Crown  8vo.,  2s.  6d. 

Meade  (L.  T.). 

DADDY'S  BOY.  With  8  Illustrations. 
Crown  8vo.,  gilt  edges,  35.  net. 

DEB  AND  THE  DUCHESS.  With  7 
Illustrations.  Cr.  8vo.,  gilt  edges,  35.  net. 

THE  BERESFORD  PRIZE.  With  7 
Illustrations.  Cr.  8vo.,  gilt  edges,  35.  net. 

THE  HOUSE  OF  SURPRISES.  With  6 
Illustrations.  Cr.  8vo.,  gilt  edges,  35.  net. 
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Packard.         THE        YOUNG       ICE 

WHALERS  :  a  Tale  for  Boys.  By  WIN- 
THROP  PACKARD.  With  16  Illustrations. 
Crown  8vo.,  65. 

Penrose.  —  CHUBBY  :  A  NUISANCE. 
By  Mrs.  PENROSE.  With  8,  Illustrations 
by  G.  G.  MANTON.  Crown  8vo.,  35.  6d. 

Praeger  (ROSAMOND). 

THE  ADVENTURES  OF  THE  THREE 
BOLD  BABES:  HECTOR,  HONORIA  AND 
ALISANDER.  A  Story  in  Pictures.  With 
24  Coloured  Plates  and  24  Outline  Pic- 
tures. Oblong  4to.,  35.  6d. 

THE  FURTHER  DOINGS  OF  THE  THREE 
BOLD  BABES.  With  24  Coloured  Pictures 
and  24  Outline  Pictures.  Oblong  ^to.,^s.6d. 

Roberts.  -  -  THE  ADVENTURES  OF 
CAPTAIN  JOHN  SMITH  ;  Captain  of  Two 
Hundred  and  Fifty  Horse,  and  sometime 
President  of  Virginia.  By  E.  P.  ROBERTS. 
With  17  Illustrations  and  3  Maps.  Crown 
8vo.,  55.  net. 

Stevenson. — A  CHILD'S  GARDEN  OF 
VERSES.  By  ROBERT  Louis  STEVENSON. 
Fcp.  8vo.,  gilt  top,  5s. 

Upton  (FLORENCE  K.  AND  BERTHA). 

THE  ADVENTURES  OF  Two  DUTCH 
DOLLS  AND  A  '  GOLLIWOGG\  With  31 
Coloured  Plates  and  numerous  Illustra- 
tions in  the  Text.  Oblong  4to.,  65. 


Upton  (FLORENCE  K.  AND  BERTHA)— 

continued. 

THE  GOLLIWOGG'S  BICYCLE  CLUB. 
With  31  Coloured  Plates  and  numerous 
Illustrations  in  the  Text.  Oblong  410.,  65. 

THE  GOLLIIVOGG  AT  THE  SEASIDE. 
With  31  Coloured  Plates  and  numerous 
Illustrations  in  the  Text.  Oblong  410. ,  65. 

THE  GOLLIWOGG  IN  WAR.  With  31 
Coloured  Plates.  Oblong  410.,  65. 

THE  GOLLIWOGG'S  POLAR  ADVEN- 
TURES. With  31  Coloured  Plates.  Ob- 
long 410.,  6s. 

THE  GOLLIWOGG'S  AUTO-GO-CART. 
With  31  Coloured  Plates  and  numerous 
Illustrations  in  the  Text.  Oblong  410.,  6s. 

THE  GOLLIWOGGS  AIR- SHIP.    With 

30  Coloured  Pictures  and  numerous  Illus- 
trations in  the  Text.     Oblong  410.,  6s. 

THE  GoLLin'OGG's  CIRCUS.  With  31 
Coloured  Pictures.  Oblong  410.,  boards, 
6s. 

THE  VEGE-MEN'S  REVENGE.     With 

31  Coloured  Plates  and  numerous  Illus- 
trations in  the  Text.     Oblong  410.,  6s. 

Vaughan. — OLD  HENDRIKS  TALES. 
By  Captain  ARTHUR  O.  VAUGHAN.  With 
12  Full-page  Illustrations  by  J.  A.  SHEP- 
HERD. Crown  8vo,  65. 

%*  This  is  a  volume  of  animal  stories  col- 
lected by  Captain  Vaughan  from  the  Hotten- 
tots during  the  late  Boer  War. 


The  Silver  Library. 

CROWN  8vo.     35.  6d.  EACH  VOLUME. 


Arnold's  (Sir   Edwin)  Seas  and  Lands.     With 
71  Illustrations.     y.  6d. 

Bagehot's   W. >  Biographical  Studies.     y.  6rf. 
Bagehot's  (W.)  Economic  Studies.     y.  6d. 

Bagehot's  (W.)  Literary  Studies.  With  Portrait. 
3  vols. ,  3-f.  6d.  each. 

Baker's  (Sir   S.   W.)  Eight   Years  in  Ceylon. 

With  6  Illustrations,     y.  6d. 

Baker's  (Sir  S.  W.)  Rifle  and  Hound  in  Ceylon. 

With  6  Illustrations.     35.  6d. 

Baring-Gould's  (Rev.  S.  Curious  Myths  of  the 
Middle  Ages.     y.  6d. 

Baring-Gould's  (Rev.  S.)  Origin  and  Develop- 
ment of  Religious  Belief.    2  vols.    3.?.  6d.  each. 

Becker's  (W.  A.)  Callus :  or,  Roman  Scenes  in  the 
Time  of  Augustin,     With  26  Illus.     y.  6d. 


Becker's  (W.  A.)  Charicles:  or,  Illustrations  of 
the  Private  Life  of  the  Ancient  Greeks. 
With  26  Illustrations,  y.  6d. 

Bent's  (J.  T.)  The  Ruined  Cities  of  Mashona 
land.     With  117  Illustrations.     3J.  6d. 

Brassey's  (Lady)  A  Voyage  in  the  '  Sunbeam  '. 

With  66  Illustrations.     3*.  6d. 

Buckle's  (H.  T.)  History  of  Civilisation  in 
England.  3  vols.  IQS.  6d. 

Churchill's  (Winston  S.)  The  Story  of  the 
Malakand  Field  Force,  1897.  With  6  Maps 
and  Plans.  3^.  6d. 

Clodd's  (E.)  Story  of  Creation:  a  Plain  Account 
of  Evolution.  With  77  Illustrations,  y.  &/. 

Conybeare  (Rev.  W.  J.)  and  Howson's  (Very 
Rev.  J.  S.)  Life  and  Epistles  of  St.  Paul. 

With  46  Illustrations.     3^.  6d. 
Oougall's  (L.)  Beggars  All :  a  Novel,     y.  6d. 
Doyle's  (Sir  A.  Conan)  Micah  Clarke.    A  Tale  of 

Monmoutn's  Rebellion.  With  10  Illusts.  3^.  6d, 
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Doyle's   (Sir  A.   Conan)  The   Captain    of  the 
Polestar,  and  other  Tales,     y.  6d. 

Doyle's  (Sir  A.  Conan)  The  Refugees  :  A  Tale  of 
the  Huguenots.    With  25  Illustrations. 


Doyle's  (Sir  A.  Conan)  The  Stark  Munro  Letters. 

y.  6d. 

Froude's  (J.  A.)  The  History  of  England,  from 

the   Fall  of  Wolsey   to   the   Defeat   of   the 
Spanish  Armada.     12  vols.     35.  6d.  each. 

Froude's  (J.  A.)  The  English  in  Ireland.     3  vols. 
ictf.  6d. 

Froude's  (J.  A.)  The  Divorce  of  Catherine  of 
Aragon.     y.  6d. 

Froude's  (J.  A.)  The  Spanish  Story  of  the 
Armada,  and  other  Essays.  35.  6d. 

Froude's  (J.  A.)  English  Seamen  in  the  Sixteenth 
Century.  y.  6d. 

Froude's  (J.  A.)  Short  Studies  on  Great  Sub- 
jects. 4  vols.  35.  6d.  each. 

Froude's  (J.  A.)  Oceana,  or  England  and  Her 
Colonies.  With  9  Illustrations.  y.  6d. 

Froude's  (  J.  A.)  The  Council  of  Trent,    y.  6d. 

Froude's  (J.  A.)  The  Life  and  Letters  of 
Erasmus.  y.  6d. 

Froude's  (J.  A.)  Thomas  Carlyle  :  a  History  of 
his  Life. 
1795-1835.  2  vols.  js.     1834-1881.  2  vols.  js. 

Froude's  (J.  A.)  Caesar  :  a  Sketch,     y.  6d. 

Froude's  (J.  A.)  The  Two  Chiefs  of  Dunboy  :  an 

Irish  Romance  of  the  Last  Century.     y.  6d. 

Froude's  (J.   A.)    Writings,    Selections    from. 

35.  6d. 

Gleig's  (Rev.  G.  R.)  Life  of  the  Duke  of 
Wellington.  With  Portrait.  y.  6d. 

Greville's  (C.  C.  F.)  Journal  of  the  Reigns  of 
King  George  IV.,  King  William  IV.,  and 
Queen  Victoria.  8  vols.  ,  y.  6d.  each. 

Haggard's  (H.  R.)  She  :  A  History  of  Adventure. 
With  32  Illustrations.  3*.  6d. 

Haggard's  (H.  R.)  Allan  Quatermain.  With 
20  Illustrations,  y.  6d. 

Haggard's  (H.  R.)  Colonel  Quaritch,  V.C.  :  a 
Tale  of  Country  Life.  With  Frontispiece 
and  Vignette.  35.  6d. 

Haggard's  (H.  R.)|Cleopatra.  With  29  Illustra- 
tions. 35.  6d. 

Haggard's  (H.  R.)  Eric  Brighteyes.  With  51 
Illustrations.  3^.  6d. 


Haggard's  (H.  R.)  Beatrice.  With  Frontispiece 
and  Vignette.  35.  6d. 

Haggard's  (H.  R.)  Black  Heart  and  White  Heart. 

With  33  Illustrations.     3^.  6d. 

Haggard's  (H.  R.)  Allan's  Wife.  With  34  Illus- 
trations. 35.  6d. 

Haggard  (H.  R.)  Heart  of  the  World.  With 
15  .Illustrations,  y.  6d. 

Haggard's  (H.  R.)  Montezuma's  Daughter.  With 
25  Illustrations,  y.  6d. 

Haggard's  (H.  R.)  Swallow :  a  Tale  of  the  Great 
Trek.  With  8  Illustrations.  3^.  6d. 

Haggard's  (H.  R.)  The  Witch's  Head.  With 
16  Illustrations,  y.  6d. 

Haggard's  (H.  R.)  Mr.  Meeson's  Will.  With 
16  Illustrations.  y.  6d. 

Haggard's  (H.  R.)  Nada  the  Lily.  With  23 
Illustrations.  y.  6d. 

Haggard's  (H.R.)  Dawn.  With  i6Illusts.  3^.  6d. 

Haggard's  (H.  R.)  The  People  of  the  Mist.  With 
16  Illustrations.  y.  6d. 

Haggard's  (H.  R.)  Joan  Haste.  With  20  Illus- 
trations, y.  6d. 

Haggard  (H.  R.)  and  Lang's  (A.)  The  World's 
Desire.  With  27  Illustrations.  35.  6d. 

Harte's  (Bret)  In  the  Carquinez  Woods  and 
other  Stories,  y.  6d. 

Helmholtz's  (Hermann  von)  Popular  Lectures? 
on  Scientific  Subjects.  With  68  Illustrations. 
2  vols.  3.5.  6d.  each. 

Hope's  (Anthony)  The  Heart  of  Princess  Osra. 

With  9  Illustrations.      y.  6d. 

Hewitt's  (W.)  Visits   to   Remarkable   Places. 

With  80  Illustrations.     3^.  6d. 

Jefferies'  (R.)  The   Story  of  My  Heart :    My 

Autobiography.     With  Portrait.     35.  6d. 

Jefferies'  (R,)  Field  and  Hedgerow.  With 
Portrait.  y.  6d. 

Jefferies'  (R.)  Red  Deer.  With  17  Illusts.   y.  6d. 

Jefferies'  (R.)  Wood  Magic:  a  Fable.  With 
Frontispiece  and  Vignette  by  E.  V.  B.  y.  6d. 

Jefferies  (R.)  The  Toilers  of  the  Field.  With 
Portrait  from  the  Bust  in  Salisbury  Cathedral. 
y.  6d. 

Kaye  (Sir  J.)  and  Malleson's  (Colonel)  History 
of  the  Indian  Mutiny  of  1857-8.  6  vols. 
3^.  6d.  each. 

Knight's  (E.  F.)  The  Cruise  of  the    'Alerte': 

the  Narrative  of  a  Search  for  Treasure  on 
the  Desert  Island  of  Trinidad.  With  2 
Maps  and  23  Illustrations,  y.  6d. 
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Knight's (E.  F.)  Where  Three  Empires  Meet:  a 

Narrative  of  Recent  Travel  in  Kashmir, 
Western  Tibet,  Baltistan,  Gilgit.  With  a  Map 
and  54  Illustrations.  3^.  6d. 

Knight's  (E.  F.)  The  '  Falcon  '  on  the  Baltic :  a 

Coasting  Voyage  from  Hammersmith  to 
Copenhagen  in  a  Three-Ton  Yacht.  With 
Map  and  n  Illustrations.  3^.  6d. 

Kostlin's  (J.)  Life  of  Luther.  With  62  Illustra- 
tions and  4  Facsimiles  of  MSS.  y.  6d. 

Lang's  (A.)  Angling  Sketches.  With  20  Illustra- 
tions, y.  6d. 

Lang's  (A.)  Custom  and  Myth :  Studies  of  Early 
Usage  and  Belief.  y.  6d. 

Lang's (A.)CockLaneandCommon-Sense.  y.  6d. 

Lang's  (A.)  The  Book  of  Dreams  and  Ghosts, 

y.  6d. 

Lang's  (A.)  A  Honk  of  Fife :  a  Story  of  the 
Days  of  Joan  of  Arc.  With  13  Illustrations. 
3^.  6d. 

Lang's  (A.)  Myth,  Ritual,  and  Religion.  2  vols.  js. 

Lees  (J.  A.)  and  Clutterbuck's  (W.  J.)  B.C. 
1887,  A  Ramble  in  British  Columbia.  With 
Maps  and  75  Illustrations,  y.  6d 

Levett-Veats'    (S.)    The    Chevalier    D'Auriac. 

y.  6d. 

Macaulay's  (Lord)  Complete  Works.  '  Albany ' 
Edition.  With  12  Portraits.  12  vols.  y.  6d. 
each. 

Macaulay's  (Lord)  Essays  and  Lays  of  Ancient 
Rome,  etc.  With  Portrait  and  4  Illustrations 
to  the  '  Lays  '.  y.  6d. 

Macleod's  (H.  D.)  Elements  of  Banking,    y.  6d. 

Marshman's  (J.  C.)  Memoirs  of  Sir  Henry 
Havelock.  3^.  6d. 

Mason  (A.  E.  W.)  and  Lang's  (A.)  Parson  Kelly. 

3.5-.  6d. 

Merivale's  (Dean)  History  of  the  Romans 
under  the  Empire.  8  vols.  y.  6d.  each. 

Mill's  (J.  S.)  Political  Economy.     3^.  6d. 
Mill's  (J.  S.)  System  of  Logic,     y.  6d. 

Milner's  (Geo.)  Country  Pleasures  :  the  Chroni- 
cle of  a  Year  chiefly  in  a  Garden.  y.  6d. 

Nansen's  (F.)  The  First  Crossing  of  Greenland. 

With  142  Illustrations  and  a  Map.     3^.  6d. 

Phillipps-Wolley's  (C.)  Snap :  a  Legend  of  the 
Lone  Mountain  With  13  Illustrations.  y.  6d. 


Proctor's  (R.  A.)  The  Orbs  Around  Us.      y.  6d. 
Proctor's  (R.  A.)  The  Expanse  of  Heaven,  y.  6d. 

Proctor's  (R.  A.)  Light  Science  for  Leisure 
Hours,  y.  6d. 

Proctor's  (R.  A.)  The  Moon.     3^.  6d. 
Proctor's  (R.  A.)  Other  Worlds  than  Ours.  y.6d. 

Proctor's  (R.  A.)  Our  Place  among  Infinities  : 

a  Series  of  Essays  contrasting  our  Little 
Abode  in  Space  and  Time  with  the  Infinities 
around  us.  3^.  6d. 

Proctor's  (R.  A.)  Other  Suns  than  Ours.  y.  6d. 

Proctor's  (R.  A.)  Rough  Ways  made  Smooth. 

3^.  6d. 

Proctor's(R.  A.)PleasantWays  in  Science.  y.6d. 

Proctor's  (R.  A.)  Myths  and  Marvels  of  As- 
tronomy, y.  6d. 

Proctor's  (R.  A.)  Nature  Studies,     y.  6d. 

Proctor's  (R.  A.)  Leisure  Readings.     By  R.  A. 

PROCTOR,  EDWARD  CLODD,  ANDREW 
WILSON,  THOMAS  FOSTER,  and  A.  C. 
RANYARD.  With  Illustrations,  y.  6d. 

Rossetti's  (Maria  F.)  A  Shadow  of  Dante,  y.  6d. 

Smith's  (R.  Bosworth)  Carthage  and  the  Cartha- 
ginians. With  Maps,  Plans,  etc.  y.  6d. 

Stanley's  (Bishop)  Familiar  History  of  Birds. 

With  160  Illustrations,     y.  6d. 

Stephen's  (Sir  Leslie)  The  Playground  of  Europe 
(The  Alps).  With  4  Illustrations.  3^.  6d. 

Stevenson's  (R.  L.)  The  Strange  Case  of  Dr. 
Jekyll  and  Mr.  Hyde;  with  other  Fables,  y.bd. 

Stevenson  (R.  L.)  and  Osbourne's  (LI.)  The 
Wrong  Box.  y.  6d. 

Stevenson  (Robert  Louis)  and  Stevenson's 
(Fanny  van  de  Grift)  More  New  Arabian 
Nights. — The  Dynamiter.  3^.  6d. 

Trevelyan's  (Sir  G.  0.)  The  Early  History  of 
Charles  James  Fox.  y.  6d. 

Weyman's  (Stanley  J.)  The  House  of  the 
Wolf:  a  Romance,  y.  6d. 

Wood's  (Rev.  J.  G.)  Petland  Revisited.  With 
33  Illustrations  y.  6d. 

Wood's  (Rev.  J.  G.)  Strange  Dwellings.     With 

60  Illustrations,     y.  6d. 

Wood's  (Rev.  J.  G.)  Out  of  Doors.  With  n 
Illustrations,  y.  6d. 
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Acton.  -  -  MODERN    COOKERY.       By  \  De  Salis   (Mrs.)— continued. 
ELIZA  ACTON.     With  150  Woodcuts.    Fcp. 
8vo.,  45.  6d. 


HINTS  ON  CHOICE 

OF  FOOD,  with  Tested  and  Economical 
Recipes.  For  Schools,  Homes,  and  Classes 
for  Technical  Instruction.  By  M.  C.  ANGWIN, 
Diplomate  (First  Class)  of  the  National 
Union  for  the  Technical  Training  of  Women, 
etc.  Crown  8vo.,  is. 

Ashby. — HEALTH  IN  THE  NURSERY. 
By  HENRY  ASHBY,  M.D.,  F.R.C.P.,  Physi- 
cian to  the  Manchester  Children's  Hospital. 
With  25  Illustrations.  Crown  8vo.,  35.  net. 

Bull  (THOMAS,  M.D.). 

HINTS  TO  MOTHERS  ON  THE  MAN- 
AGEMENT OF  THEIR  HEALTH  DURING  THE 
PERIOD  OF  PREGNANCY.  Fcp.  8vo.,  sewed, 
15.  6d.  ;  cloth,  gilt  edges,  2s.  net. 

THE  MATERNAL  MANAGEMENT  OF 
CHILDREN  IN  HEALTH  AND  DISEASE. 
Fcp.  8vo.,  sewed,  is.  6d. ;  cloth,  gilt 
edges,  2s.  net. 

De  Salis  (Mrs.). 

A  LA  MODE  COOKERY:  Up-to- 
date  Recipes.  With  24  Plates  (16  in 
Colour).  Crown  8vo.,5s.  net. 

CAKES  AND  CONFECTIONS  A  LA 
MODE.  Fcp.  8vo.,  is.  6d. 

DOGS  :  A  Manual  for  Amateurs. 
Fcp.  8vo.,  is.  6d. 

DRESSED  GAME  AND  POULTRY  A  LA 
MODE.  Fcp.  8vo.,  is.  6d. 

DRESSED    VEGETABLES  A  LA  MODE. 

Fcp.  8vo.,  is  6d. 
DRINKS  A  LA  MODE.  Fcp.Svo.,  is.6d. 


ENTREES  A  LA   MODE.     Fcp.  8vo., 
is.  6d. 


DECORATIONS.      Fcp.  8vo., 
is.  6d. 

GARDENING  A  LA  MODE.  Fcp.  8vo. 
Part  I.,  Vegetables,  is.  6d.  Part  II., 
Fruits,  is.  6d. 

NATIONAL  VIANDS  A  LA  MODE.  Fcp. 
8vo.,  is.  6d. 

NEW-LAID  EGGS.     Fcp.  8vo.,  15.  6d. 

OYSTERS  %  LA  MODE.  Fcp.  8vo., 
is.  6d. 

PUDDINGS  AND  PASTRY  A  LA  MODE. 
Fcp.  8vo.,  is.  6d. 

SAVOURIES  A  LA  MODE.  Fcp.  8vo., 
is.  6d. 

SOUPS*  AND  DRESSED  FISH  A  LA 
MODE.  Fcp.  8vo.,  is.  6d. 

SWEETS  AND  SUPPER  DISHES  A  LA 
MODE.  Fcp.  8vo.,  is.  6d. 

TEMPTING  DISHES  FOR  SMALL  IN- 
COMES. Fcp.  8vo.,  is.  6d. 

WRINKLES  AND  NOTIONS  FOR 
E  VERY  HOUSEHOLD.  Crown  8vo.  ,  is.  6d. 

Lear.  —  MAIGRE  COOKERY.  By  H.  L. 
SIDNEY  LEAR.  i6mo.,  2s. 

Poole.  —  COOKERY  FOR  THE  DIABETIC. 
By  W.  H.  and  Mrs.  POOLE.  With  Preface 
by  Dr.  PAVY.  Fcp.  8vo.,  2s.  6d. 

Rotheram.  —  HOUSEHOLD   COOKERY 

RECIPES.  By  M.  A.  ROTHERAM,  First  Class 
Diplomee,  National  Training  School  of 
Cookery,  London  ;  Instructress  to  the  Bed- 
fordshire County  Council.  Crown  8vo.,  2s. 


The  Fine  Arts  and  Music. 


Burne- Jones. — THE  BEGINNING  OF 

THE  WORLD:  Twenty-five  Pictures  by 
Sir  EDWARD  BURNE-]ONES,  Bart.  Medium 
4to.,  Boards,  75.  6d.  net. 

Burns  and  Colenso. — LIVING  ANA- 
TOMY. By  CECIL  L.  BURNS,  R.B.A.,  and 
ROBERT  J.  COLENSO,  M.A.,  M.D.  40  Plates, 
ii \  by  8|  ins.,  each  Plate  containing  Two 
Figures — (a)  A  Natural  Male  or  Female 
Figure  ;  (b)  The  same  Figure  Anatomatised. 
In  a  Portfolio,  ys.  6d.  net. 


Hamlin. — A  TEXT-BOOK  OF  THE 
HISTORY  OF  ARCHITECTURE.  By  A.  D.  F. 
HAMLIN,  A.M.  With  229  Illustrations. 
Crown  8vo.,  75.  6d. 

Haweis  (Rev.  H.  R.). 

Music  AND  MORALS.  With  Portrait 
of  the  Author.  Crown  8vo.,  6s.  net. 

MY  MUSICAL  LIFE.  With  Portrait 
of  Richard  Wagner  and  3  Illustrations. 
Crown  8vo.,  6s.  net. 
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Huish,    Head,    and    Longman.- 

S AMPLE RS  AND   TAPESTRY  EMBROIDERIES. 

By  MARCUS  B.  HUISH,  LL.B. ;  also  'The 
Stitchery  of  the  Same,'  by  Mrs.  HEAD  ; 
and  '  Foreign  Samplers,'  by  Mrs.  C.  J. 
LONGMAN.  With  30  Reproductions  in 
Colour,  and  40  Illustrations  in  Mono- 
chrome. 4to.,  £2  25.  net. 

Hullah. — THE  HISTORY  OF  MODERN 
Music.     By  JOHN  HULLAH.     8vo.,  85.  6d. 

Jameson  (Mrs.  ANNA). 

SACRED  AND  LEGENDARY  ART,  con- 
taining Legends  of  the  Angels  and  Arch- 
angels, the  Evangelists,  the  Apostles,  the 
Doctors  of  the  Church,  St.  Mary  Mag- 
dalene, the  Patron  Saints,  the  Martyrs, 
the  Early  Bishops,  the  Hermits,  and  the 
Warrior- Saints  of  Christendom,  as  repre- 
sented in  the  Fine  Arts.  With  19  Etchings 
and  187  Woodcuts.  2  vols.  8vo.,  205.  net. 

LEGENDS  OF  THE  MONASTIC  ORDERS, 
as  represented  in  the  Fine  Arts,  com- 
prising the  Benedictines  and  Augustines, 
and  Orders  derived  from  their  Rules,  the 
Mendicant  Orders,  the  Jesuits,  and  the 
Order  of  the  Visitation  of  St.  Mary.  With 
ii  Etchings  and  88  Woodcuts.  i  vol. 
8vo.,  IQS.  net. 

LEGENDS  OF  THE  MADONNA,  OR 
BLESSED  VIRGIN  MARY.  Devotional  with 
and  without  the  Infant  Jesus,  Historical 
from  the  Annunciation  to  the  Assumption, 
as  represented  in  Sacred  and  Legendary 
Christian  Art.  With  27  Etchings  and 
165  Woodcuts,  i  vol.  8vo.,  los.  net. 

THE  HISTORY  OF  OUR  LORD,  as  ex- 
emplified in  Works  of  Art,  with  that  of 
His  Types,  St.  John  the  Baptist,  and 
other  persons  of  the  Old  and  New  Testa- 
ment. Commenced  by  the  late  Mrs. 
JAMESON  ;  continued  and  completed  by 
LADY  EASTLAKE.  With  31  Etchings 
and  281  Woodcuts.  2  vols.  8vo.,  205.  net. 

Kristeller.  —  ANDREA      MANTEGNA  . 

By  PAUL  KRISTELLER.  English  Edition  by 
S.  ARTHUR  STRONG,  M.A.,  Librarian  to  the 
House  of  Lords,  and  at  Chatsworth.  With 
26  Photogravure  Plates  and  162  Illustrations 
in  the  Text.  410.,  gilt  top,  £3  105.  net. 

Macfarren.  —  LECTURES    ON    HAR- 
MONY.     By  Sir  GEORGE   A.    MACFARREN. 
,    8vo.,  125. 

Matthay. —  THE  ACT  OF  TOUCH  IN 
ALL  ITS  DIVERSITY.  An  Analysis  and 
Synthesis  of  Pianoforte  Tone  Production. 
By  TOBIAS  MATTHAY,  Fellow  and  Professor 
of  the  Royal  Academy  of  Music,  London, 
etc.  Writh  22  Illustrations.  8vo.,  75.  6d. 


Morris  (WILLIAM). 

ARCHITECTURE,  INDUSTRY  AND 
WEALTH.  Collected  Papers.  Crown 
8vo.,  6s.  net. 

HOPES  AND  FEARS  FOR  ART.  Five 
Lectures  delivered  in  Birmingham,  Lon- 
don, etc.,  in  1878-1881.  Cr  8vo.,  45.  6d. 

AN  ADDRESS  DELIVERED  AT  THE 
DISTRIBUTION  OF  PRIZES  TO  STUDENTS 
OF  THE  BIRMINGHAM  MUNICIPAL  SCHOOL 
OF  ART  ON  2isT  FEBRUARY,  1894.  8vo., 
25.  6d.  net.  (Printed  in  '  Golden  '  Type.) 

SOME  HINTS  ON  PATTERN-DESIGN- 
ING :  a  Lecture  delivered  at  the  Working 
Men's  College,  London,  on  loth  Decem- 
ber, 1881.  8vo.,  25.  6d.  net.  (Printed  in 
'  Golden '  Type.) 

ARTS  AND   ITS   PRODUCERS  (1888) 

AND    THE  ARTS  AND  CRAFTS   OF  To-DAY 

(1889).      8vo.,  25.  6d.  net.       (Printed  in 
'Golden'  Type.) 

ARTS    AND    CRAFTS  ESSAYS.      By 
Members  of  the  Arts  and  Crafts  Exhibition 
Society.      With  a  Preface   by  WILLIAM 
MORRIS.      Crown  8vo.,  25.  6d.  net. 
%*  For    Mr.    William    Morris's   other 
Works,  see  pp.  24,  27,  28  and  40. 

Robertson. — OLD    ENGLISH    SONGS 

AND  DANCES.  Decorated  in  Colour  by  W. 
GRAHAM  ROBERTSON.  Royal  4to.,  425.  net. 
Scott. — PORTRAITURES  OF  JULIUS 
CAESAR  :  a  Monograph.  By  FRANK  JESUP 
SCOTT.  With  38  Plates  and  49  Figures  in 
the  Text.  Imperial  8vo.,  215.  net. 

Vanderpoel.  —  COLOUR   PROBLEMS  : 

a  Practical  Manual  for  the  Lay  Student  of 
Colour.  By  EMILY  NOYES  VANDERPOEL. 
With  117  Plates  in  Colour.  Sq.  8vo.,  215.  net. 

Van  Dyke. — A  TEXT-BOOK  ON  THE 
HISTORY  OF  PAINTING.  By  JOHN  C.  VAN 
DYKE.  With  no  Illustrations.  Cr.  8vo.,  65. 

Wellington. — A  DESCRIPTIVE  AND 
HISTORICAL  CATALOGUE  OF  THE  COLLEC- 
TIONS OF  PICTURES  AND  SCULPTURE  AT 
APSLEY  HOUSE,  LONDON.  By  EVELYN, 
Duchess  of  Wellington.  Illustrated  by  52 
Photo-Engravings,  specially  executed  by 
BRAUN,  CLEMENT,  &.  Co.,  of  Paris.  2  vols., 
royal  4to.,  £6  6s.  net. 

Willard.  ,--  HISTORY  OF  MODERN 
ITALIAN  ART.  By  ASHTON  ROLLINS 
WILLARD.  Part  I.  Sculpture.  Part  II. 
Painting.  Part  III.  Architecture.  With 
Photogravure  Frontispiece  and  numerous 
full-page  Illustrations.  8vo.,  215.  net. 

Wotton. — THE  ELEMENTS  OF  ARCHI- 
TECTURE. Collected  by  HENRY  WOTTON, 
Kt.,  from  the  best  Authors  and  Examples. 
Royal  i6mo.,  boards,  105.  6d.  net. 
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Auto  da  F6  and  other  Essays: 

some  being  Essays  in  Fiction.  By  the 
Author  of  '  Essays  in  Paradox '  and  '  Ex- 
ploded Ideas'.  Crown  8vo.,  55. 

Bagehot.— LITERARY  STUDIES.  By 
WALTER  BAGEHOT.  With  Portrait.  3  vols. 
Crown  8vo.,  35.  6d.  each. 

Baring-Gould. —  CURIOUS  MYTHS  OF 
THE  MIDDLE  AGES.  By  Rev.  S.  BARING- 
GOULD.  Crown  8vo.,  35.  6d. 

Baynes.  -  -  SHAKESPEARE  STUDIES, 
and  other  Essays.  By  the  late  THOMAS 
SPENCER  BAYNES,  LL.B.,  LL.D.  With  a 
Biographical  Preface  by  Professor  LEWIS 
CAMPBELL.  Crown  8vo.,  75.  6d. 

Bonnell.  -  -  CHARLOTTE  BRONTE, 
GEORGE  ELIOT,  JANE  AUSTEN:  Studies  in 
their  Works.  By  HENRY  H.  BONNELL. 
Crown  8vo.,  75.  6d.  net. 

Booth. — THE  DISCOVERY  AND  DE- 
CIPHERMENT OF  THE  TRILINGUAL  CUNEI- 
FORM INSCRIPTIONS.  By  ARTHUR  JOHN 
BOOTH,  M.A.  With  a  Plan  of  Persepolis. 
8vo.  145.  net. 

Charities  Register,  The  Annual, 

AND  DIGEST.:  being  a  Classified  Register 
of  Charities  in  or  available  in  the  Metropolis. 
8vo.,  55.  net. 

Christie. — SELECTED    £SSA  YS.      By 

RICHARD  COPLEY  CHRISTIE,  M.A.,  Oxon. 
Hon.  LL.D.,  Viet.  With  2  Portraits  and  3 
other  Illustrations.  8vo.,  125.  net. 

Dickinson. — KING  ARTHUR  IN  CORN- 
WALL. By  W.  HOWSHIP  DICKINSON,  M.D. 
With  5  Illustrations.  Crown  8vo.,  45.  6d. 

Essays  in  Paradox.    By  the  Author 

of  '  Exploded  Ideas  '  and  '  Times  and 
Days  '.  Crown  8vo.,  55. 

Evans. — THE  ANCIENT  STONE  IM- 
PLEMENTS, WEAPONS  AND  ORNAMENTS  OF 
GREAT  BRITAIN.  By  Sir  JOHN  EVANS, 
K.C.B.  With  537  Illustrations.  8vo., 
IDS.  6d.  net. 

Fitzwygram.  -      HORSES       AND 

STABLES.  By  Lieut. -General  Sir  F. 
FITZWYGRAM,  Bart.  With  56  pages  of 
Illustrations.  8vo.,  35.  net. 

Frost.  —  A  MEDLEY  BOOK.  By 
GEORGE  FROST.  Crown  8vo.,  35.  6d.  net. 

Geikie. — THE  VICAR  AND  HIS  FRIENDS. 
Reported  by  CUNNINGHAM  GEIKIE,  D.D., 
LL.D.  Crown  8vo.,  55.  net. 


Gilkes.  —  THE  NEW  REVOLUTION. 
By  A.  H.  GILKES,  Master  of  Dulwich 
College.  Fcp.  8vo.,  is.  net. 

Haggard  (H.  RIDER). 

A  FARMER'S  YEAR  :  being  his  Com- 
monplace Book  for  1898.  With  36  Illus- 
trations. Crown  8vo.,  75.  6d.  net. 

RURAL  ENGLAND.  With  23  Agri- 
cultural Maps  and  56  Illustrations  from 
Photographs.  2  vols.,  8vo.,  365.  net. 

Harvey-Brooks. — MARRIAGE    AND 

MARRIAGES  :  Before  and  After,  for  Young 
and  Old.  By  E.  C.  HARVEY-BROOKS 
Crown  8vo.,  45.  net. 

Hime. — GUNPOWDER  AND  AMMUNI- 
TION: their  Origin  and  Progress.  By 
Lieut.-Colonel  HENRY  W.  L.  HIME.  8vo., 
gs.  net. 

Hodgson. — OUTCAST  ASSAYS  AND 
VERSE  TRANSLATIONS.  By  SHAD  WORTH 
H.  HODGSON.  Crown  8vo.,  85.  6d. 

Hoenig.  --  INQUIRIES      CONCERNING 

THE  TACTICS  OF  THE  FUTURE.  By  FRITZ 
HOENIG.  With  i  Sketch  in  the  Text  and  5 
Maps.  Translated  by  Captain  H.  M.  BOWER. 
8vo.,  155.  net. 

Hutchinson. — DREAMS  AND  THEIR 
MEANINGS.  By  HORACE  G.  HUTCHINSON. 
8vo.,  gilt  top,  95.  6d.  net. 

Jefferies  (RICHARD). 

FIELD  AND  HEDGEROW:  With  Por- 
trait. Crown  8vo.,  35.  6d. 

THE  STORY  OF  MY  HEART:  my 
Autobiography.  Crown  8vo.,  35.  6d. 

RED  DEER.  With  17  Illustrations. 
Crown  8vo.,  35.  6d. 

THE  TOILERS  OF  THE  FIELD.  Crown 
8vo.,  35.  6d. 

WOOD  MAGIC  :  a  Fable.  Crown 
8vo.,  35.  6d. 

Jekyll  (GERTRUDE). 

HOME  AND  GARDEN  :  Notes  and 
Thoughts,  Practical  and  Critical,  of  a 
Worker  in  both.  With  53  Illustrations 
from  Photographs.  8vo.,  los.  6d.  net. 

WOOD  AND  GARDEN:  Notes  and 
Thoughts,  Practical  and  Critical,  of  a 
Working  Amateur.  With  71  Photographs. 
8vo.,  105.  6d.  net. 

OLD  WEST  SURREY  :  Some  Recol- 
lections. With  330  Illustrations  from 
Photographs  by  the  Author.  8vo.,  135.  net. 
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Johnson  (J.&J.  H.). 

THE  PATENTEE'S  MANUAL  :  a 
Treatise  on  the  Law  and  Practice  of 
Letters  Patent.  8vo.,  105.  6d. 

AN  EPITOME  OF  THE  LAW  AND 
PRACTICE  CONNECTED  WITH  PATENTS 
FOR  INVENTIONS,  with  a  reprint  of  the 
Patents  Acts  of  1883,  1885,  1886  and 
1888.  Crown  8vo.,  as.  6d. 

Jordan. — ASTRONOMICAL  AND  HIS- 
TORICAL CHRONOLOGY  IN  THE  BATTLE  OF 
THE  CENTURIES.  By  WILLIAM  LEIGHTON 
JORDAN.  Crown  8vo.,  2s.  net. 

Joyce. —  THE  ORIGIN  AND  HISTORY 
OF  IRISH  NAMES  OF  PLACES.  By  P.  W. 
JOYCE,  LL.D.  2  vols.  Crown  8vo.,  55.  each. 

Lang  (ANDREW). 

LETTERS  TO  DEAD  AUTHORS.  Fcp. 
8vo.,  25.  6d.  net. 

BOOKS  AND  BOOKMEN.  With  2 
Coloured  Plates  and  17  Illustrations. 
Fcp.  8vo.,  25.  6d.  net. 

OLD  FRIENDS.  Fcp.  8vo.,  2s.  6d.  net. 

LETTERS  ON  LITERATURE.  Fcp. 
8vo.,  25.  6d.  net. 

ESSAYS  IN  LITTLE.  With  Portrait 
of  the  Author.  Crown  8vo.,  25.  6d. 

COCK  LANE  AND  COMMON-SENSE. 
Crown  8vo.,  35.  6d. 

THE  BOOK  OF  DREAMS  AND  GHOSTS. 
Crown  8vo.,  35.  6d. 

Matthews. — NOTES  ON  SPEECH- 
MAKING.  By  BRANDER  MATTHEWS.  Fcp. 
8vo.,  15.  6d.  net. 

Max  MUller  (The  Right  Hon.  F.). 

COLLECTED  WORKS.  20  vols.  Vols. 
I. -XIX.  Crown  8vo.,  55.  each.  Vol. 
XX.,  75.  6d.  net. 

Vol.  I.  NATURAL  RELIGION:  the  Gifford 
Lectures,,  1 888. 

Vol.  II.  PHYSICAL  RELIGION:  the  Gifford 
Lectures,  1890. 

Vol.  III.   ANTHROPOLOGICAL  RELIGION: 
the  Gifford  Lectures,  1891. 

Vol.  IV.    THEOSOPHY;  or,  Psychological 
Religion  :  the  Gifford  Lectures,  1892. 


Max  Muller  (The  Right  Hon.  F.)- 

continued. 

CHIPS  FROM  A  GERMAN  WORKSHOP. 

Vol.  V.  Recent  Essays  and  Addresses. 

Vol.  VI.  Biographical  Essays. 

Vol.  VII.  Essays  on  Language  and  Litera- 
ture. 

Vol.    VIII.    Essays   on    Mythology    and 
Folk-lore. 


Vol.  IX.  THE  ORIGIN  AND  GROWTH  OP 
RELIGION,  as  Illustrated  by  the  Re- 
ligions of  India  :  the  Hibbert  Lectures, 
1878. 

Vol.  X.    BIOGRAPHIES  OF  WORDS,  AND 

THE  HOME   OF   THE  ARYAS. 

Vols.  XL,  XII.  THE  SCIENCE  OF 
LANGUAGE:  Founded  on  Lectures  de- 
livered at  the  Royal  Institution  in  1861 
and  1863.  2  vols.  105. 

Vol.  XIII.  INDIA  :  What  can  it  Teach 
Us? 

Vol.  XIV.  INTRODUCTION  TO  THE 
SCIENCE  OF  RELIGION.  Four  Lectures, 
1870. 

Vol.  XV.  RAMAKRISHXA  :  his  Life  and 
Sayings. 

Vol.  XVI.  THREE  LECTURES  ON  THE 
VEDANTA  PHILOSOPHY,  1894. 

Vol.  XVII.  LAST  ESSAYS.  First  Series. 
Essays  on  Language,  Folk-lore,  etc. 

Vol.  XVIII.  LAST  ESSAYS.  Second  Series. 
Essays  on  the  Science  of  Religion. 

Vol.  XIX.  THE  SILESIAX  HORSEHERD 
('  Das  Pferdebiirla  ') :  Questions  of  the 
Hour  answered  by  F.  MAX  MULLER. 
Translated  by  OSCAR  A.  FECHTER, 
Mayor  of  North  Jakima,  U.S.A.  With 
a  Preface  by  J.  ESTLIN  CARPENTER 
Crown  8vo.,  55. 

%*  This  is  a  translation  of  a  work  which 
was  published  some  years  back  in  Germany, 
but  which  is  now  for  the  first  time  translated 
into  English.  It  consists  of  a  controversy  on 
religion  carried  on  between  Professor  Max 
Mil  Her  and  an  unknown  correspondent  in 
A  merica. 

Vol.  XX.  THE  Six  SYSTEMS  OF  INDIAN 
PHILOSOPHY  Crown  8vo.,  75.  6d.  net. 
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Milner. — COUNTRY  PLEASURES:  the 

Chronicle  of  a  Year  chiefly  in  a  Garden. 
By  GEORGE  MILNER.  Crown  8vo.,  35.  bd. 

Morris. — SIGNS  OF  CHANGE.     Seven 

Lectures  delivered  on  various  Occasions. 
By  WILLIAM  MORRIS.  Post  8vo.,  45.  6d. 

Parker  and  Unwin. — THE  ART  OF 

BUILDING  A  HOME  :  a  Collection  of 
Lectures  and  Illustrations.  By  BARRY 
PARKER  and  RAYMOND  UNWIN.  With  68 
Full-page  Plates.  8vo.,  IDS.  6d.  net. 

PollOCk. — -JANE  AUSTEN  :  her  Con- 
temporaries and  Herself.  By  WALTER 
HERRIES  POLLOCK.  Cr.  8vo.,  35.  6d.  net. 

Poore  (GEORGE  VIVIAN,  M.D.). 

ESSAYS  ON  RURAL  HYGIENE.  With 
13  Illustrations.  Crown  8vo.,  65.  6d. 

THE  DWELLING  HOUSE.  With  36 
Illustrations.  Crown  8vo.,  35.  6d. 

THE  EARTH  IN  RELATION  TO  THE 
PRESERVATION  AND  DESTRUCTION  OF 
CONTAGIA  :  being  the  Milroy  Lectures 
delivered  at  the  Royal  College  of  Physi- 
cians in  1899,  together  with  other  Papers 
on  Sanitation.  With  13  Illustrations. 
Crown  8vo.,  55. 

COLONIAL  AND  CAMP  SANITATION. 

With  ii  Illustrations.     Cr.  8vo.,  25.  net. 

Rossetti. — A   SHADOW  OF  DANTE  : 

being  an  Essay  towards  studying  Himself, 
his  World  and  his  Pilgrimage.  By  MARIA 
FRANCESCA  ROSSETTI.  Crown  8vo.,  35.  6d. 

Russell. — THE  FIRST  CONDITIONS  OF 
HUMAN  PROSPERITY.  By  the  Hon.  R. 
RUSSELL.  Crown  8vo.,  25.  6d.  net. 

Seria   Ludo.      By   a   DILETTANTE. 

Post  4to. ,  55.  net. 

%*  Sketches  and   Verses,  mainly  reprinted 
from  the  St.  James's  Gazette. 

Shad  well.  -  -  DRINK  :  TEMPERANCE 
AND  LEGISLATION.  By  ARTHUR  SHAD  WELL, 
M.A.,  M.D.  Crown  8vo.,  55.  net. 

Soulsby  (L.  H.  M.). 
STRAY     THOUGHTS     OA     READING. 
Fcp.    8vo.,    cloth,    25.    6d.    net.  ;     limp 
leather,   gilt  edges,  35.   6d.   net. 
STRAY  THOUGHTS  FOR  GIRLS.    Fcap. 
8vo.,  cloth,  25.  6d.  net ;  limp  leather,  gilt 
edges,  35.  6d.  net. 

%*  Copies  of  the  Original  Edition  fan  still 
be  had.     i6mo.,  15.  6d.  net, 
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STRA  Y  THOUGHTS  FOR  MOTHERS  AND 
TEACHERS.  Fcp.  8vo.,  cloth,  2s.  6d.  net ; 
limp  leather,  gilt  edges,  35.  6d.  net. 

STRAY  THOUGHTS  ON  CHARACTER. 
Fcp.  8vo.,  cloth,  25.  6d.  net ;  limp  leather, 
gilt  edges,  35.  6d.  net. 

STRAY  THOUGHTS  FOR  INVALIDS. 
i6mo.,  25.  net. 

Southey. — THE  CORRESPONDENCE  OF 

ROBFRTSOUTHEY  WITH CAROLINEBOWLES. 

Edited  by  EDWARD  DOWDEN.     8vo.,  145. 

Stevens. — ON  THE  STOWAGE  OF  SHIPS 
AND  THEIR  CARGOES.  With  Information  re- 
garding Freights,  Charter-Parties,  etc.  By 
ROBERT  WHITE  STEVENS.  8vo.,  215. 

Thuillier. — THE  PRINCIPLES  OF  LAND 
DEFENCE,  AND  THEIR  APPLICATION  TO  THE 
CONDITIONS  OF  TO-DAY.  By  Captain  H. 
F.  THUILLIER,  R.E.  With  Maps  and  Plans. 
8vo.,  125.  6d.  net. 

Turner  and  Sutherland. — THE  DE- 
VELOPMENT OF  AUSTRALIAN  LITERATURE. 
By  HENRY  GYLES  TURNER  and  ALEXANDER 
SUTHERLAND.  With  Portraits  and  Illustra- 
tions. Crown  8vo. ,  55. 

Ward.  —  PROBLEMS   AND    PERSONS. 

By  WILFRID  WARD,  Author  of  '  The  Life 

and    Times    of    Cardinal    Wiseman,'    &c. 

8vo.,  145.  net. 

CONTENTS. — The  Time-Spirit  of  the  Nineteenth 
Century — The  Rigidity  of  Rome — Unchanging  Dogma 
and  Changeful  Man — Balfour's  '  The  Foundations  of 
Belief — Candour  in  Biography — Tennyson — Thomas 
Henry  Huxley — Two  Mottoes  of  Cardinal  Newman — 
Newman  and  Renan — Some  Aspects  of  the  Life-work 
of  Cardinal  Wiseman — The  Life  of  Mrs.  Augustus 
Craven. 

Weathers. — A  PRACTICAL  GUIDE  TO 
GARDEN  PLANTS.  By  JOHN  WEATHERS, 
F.R.H.S.  With  159  Diagrams.  8vo.,  215. 
net. 

Winston. — MEMOIRS   OF  A    CHILD. 

By  ANNIE  STEGER  WINSTON.     Fcap.  8vo., 

25.  6d.  net. 

Contents— I.  The  Child  and  the  Child's  Earth.— 
II.  People.  —  III.  The  Garden  and  a  few  Related 
Things.— IV.  Divers  Delights.— V.  The  Child  and 
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flections.— Conclusion. 
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